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INTRODUCTORY  STATEMENT 


The  collaborators  of  the  Plant  Disease  Survey,  about  I5O  in 
number  and  located  for  the  nost  part  at  the  various  state  agricul- 
tural experinent  stations,  have  supplied  the  information  that  has 
been  used  as  a  basis  for  this  summary.    In  addition  to  the  collabo- 
rators, other  plant  disease  experts,  in  federal,  state,  and  private 
work,  have  contributed  many  valuable  notes.     The  patholoj^ists  of  the 
Bureau  of  Plant  Industry  have  been  especially  helpful  in  this  respect. 
Reports  of  the  market  inspections  made  by  the  United  States  Division 
of  Markets,  Bureau  of  Agricultural  Economics,  have  been  used,  and  most 
of  the  American  publications  on  the  subject  of  diseases  of  vegetables 
that  have  appeared  during  the  past  year  have  been  consulted  and  the 
references  given. 

Since  the  compiler  has  merely  brovi^ht  tOe,ether  the  contribu- 
tions from  the  various  sources,  it  is  preferred  thet  vsrriters  v/hen  cit- 
ing portions  of  this  sum.mary  give  credit  to  the  original  contributor 
rather  than  to  the  suranarizer  v/henever  possible. 

Data  on  losses  from  vegetable  diseases  have  been  given  freely 
throu;^hout  the  follovdng  pages.    Revised  and  complete  estimates  of 
losses  for  the  diseases  of  potato,  sv>feet  jjotato,  tomato,  bean,  and 
cotton  are  being  v/orked  out  and  v/ill  appear  m  the  Plant  Disease 
Bulletin  Supplement  24  entitled  "Crop  losses  from  plant  diseases  in 
the  United  States  in  1^21''.    For  final  loss  estimates  on  the  above 
mentioned  crops  vfriters  should  consult  that  supplement, 

particular  attention  has  been  given  in  the  follov;ing  summary 
to  the  relation  of  v;eather  to  diseases  and  some  correlations,  between 
the  influence  of  v/eather  and  distribution  and  severity,  have  been  made. 
Readers  are  referred  to  the  rather  complete  account  in  the    Plant  Dis- 
ease Bulletin  Supplement  20,  "Diseases  of  fruit  and  nut  crops  in  the 
United  States  in  1921",  for  a  summary  of  general  weather  conditions 
in  1921. 

As  is  shov/n  in  the  tabic  of  contents,  the  information  has  been 
summarized  by  crops  and  by  crop  groups,  some  of  our  more  important 
crops  being  given  first  and  the  less  important  ones  arranged  alpha- 
betically at  the  end.    Since  the  control  of  potato  diseases  is  accom- 
plished largely  by  the  practice  of  a  few  important  measures,  it  has 
seemed  best  to  summarize  the  results  obtained  in  this  field  during  the 
past  year  under  separate  headings,  namely r     seed  certification,  seed 
treatment,  spraying,  and  dusting.    A  discussion  of  the  individual  dis- 
eases of  potatoes  and  the  othur  crops  is  thun  taken  up  in  the  remain- 
der of  the  summary. 
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Seed  certification 

The  outstanding  feature  of  potato  work  in  the  United  States  and  Canada 
during  the  last  few  years  is  the  remarkable  extension  of  the  potato  certifi- 
cation novenent.     This  work,  in  close  touch  with  extension  and  investigational 
agencies  in  the  States  and  Canada,  is  partially  meeting  the  situation  brought 
about  by  the  progressive  deterioration  of  potato  varieties  by  disease. 

It  may  be  said  that  varietal  standardization  has  already  been  accomplish' 
ed  so  far  as  standard  types  are  concerned,  but  the  potato  certification  work 
has  not  as  yet  advanced  to  the  point  v/here  it  deals  v/ith  pure  lines  of  high 
productive  power. 

It  is  necessary  that  standards  be  raised  and  that  inspections  in  the 
various  states  be  uniform  and  consistent.    Undoubtedly,  the  time  is  ripe  for 
a  field  conference  of  workers  and  men  in  charge  of  inspection  work,  but  such 
conference,  to  be  most  successful,  must  needs  come  during  the  height  of  the 
inspection  season.     It  is  to  be  hoped  that  the  summer  conference  of  the  Phyto- 
pathological  Society  in  August  1922  may  serve  to  bring  about  greater  standard- 
ization of  practice  and  conformance  to  the  best  standards  of  excellence. 

The  following  extract  from  a  letter  by  the  United  States  Department 
of  Agriculture,  Office  of  Cotton,  -Truck,  and  Forage  Crop  Disease  Investigation, 
to  workers  interested  in  potato  seed  improvement,  throws  light  on  some  of  the 
seed  potato  problems  that  must  be  met  by  inspection  and  certification. 

"It  has  not  been  so  easy  to  control  leaf-roll  and  mosaic  as 
might  be  wished.    Recent  reports  indicate  that  a  good  deal  of  certi- 
fied stock  sent  out  from  fields  in  the  Korth  to  southern  points  has 
developed  a  large  percentage  of  leaf-roll  or  mosaic.     For  example, at 
the  Experiment  Substation  at  Onley,  Virginia,  this  season,  one  plot 
of  Irish  Cobblers  grown  from  northern  certified  seed  showed  42%  leaf- 
roll  as  well  as  some  mosaic  and  other  degeneration  troubles,  such  as 
dwarfing,  upward  growth,  etc.;     another  plot  of  the  same  variety  from 
northern  certified  seed  sho".;ed  7^  leaf-roll.     At  Alexandria,  Louisiana, 
in  April  1^21,  fields  planted  with  northern  certified  Triumph  seed 
stock  shov/ed  betv/een  JO  and  8ofo  of  mosaic  infested  plants.     In  June 
1520,  a  200-acre  potato  field  near  Charleston,  South  Carolina,  planted 
with  northern  certified  Irish  Cobblers  showed  leaf-roll  or  mosaic 
(accompanied  by  curly  dv.'arf  and  spindle  sprout)  affecting  ^Ofo  of  the 
hills." 

nearly  all  states  report  an  increase  in  the  number  of  acres  inspected 
and  v;ith  the  more  favorable  yield  of  1^21  this  has  meant  a  heavy  increase  in 
bushels  of  certified  potatoes  available  for  use.    The  significance  of  this 
body  of  high  grade  seed  stock  in  reducing  losses  is  apparent. 

Another  noteworthy  thing  is  the  report  on  premium  paid  for  certified 
stock.     In  other  years  when  the  premium  was  approximately  2^/  a  bushel,  the 
growing  of  certified  seed  stock  was  a  good  practical  proposition,  not  alone 
for  the  slight  margin  over  market  price,  but  because  of  the  greater  sureness 
of  a  market.    The  prices  reached  with  the  192O  crop  and  again  with  the  1^21 
crop  are  such  as  to  insure  repayment  for  the  time,  trouble,  and  extra  expense 
of  producing  certified  seed,  and  this  premium  seems  necessary  if  the  matter  of 
production  of  certified  seed  is  to  be  permanent.    The  producer  of  good  seed 
potatoes  deserves  a  legitimate  profit. 


POTATO  -  Seed  certification 


Cm 

1 

o 

O 

(!)  W 
ft  c 

• 

to  o 

rH 

O 

e:  -h 

2; 

■H  -P 

© 

I 

I 
1 

1 
1 

to 

r-t 

GO 

I 

dJ 

•H 

1 

1 

+> 

CO 

f  CO 

•H  * 

0 

%^ 

0 

CO 

•H 

•rH 

f  2 

1 

CO 

CD 

1 

4J 

(D 

c£ 

c 

CD  C3 

*« 

•P 

c 

to 

^ 

-P 

,  0 

rH 

rH 

M 

ft 

( 

•H 

Ml 

(4 

•HI 

•H 

!m|  ^ 

c3 

X) 

■P 

CD 

o  o 

ca 

d 

-V  0 

eS 

c£ 

0 

(U  0 

X) 

<i> 

rH 

o 

-p 

osioj  © 

H 

CD  COj  CM 

■P 

■H 

•H 

CO 

■P 

r-4  -P| 

•"0  CT^ 

e 

ciJ 

Q 

CO 

"H 

t^lrH  .H 

•H  t;3|  iH 

-< 

■H 

CO 

o 

5 

o 

C,  5-i 

0 

c 

^  CD 

5 

CO 

c 

o'-P 

CO 

4 

■H 

-H 

•M 

o 

■H|  to  ft 

0 

03 

ft  Pit  W 

CO 

S-i  01 

+3 

t3  03 

0 

ffl 

ri 

tlO  +J 

(D  S 

(D 

c 

JS. 

rH|  £0 

4i 

CO  . 

rH 

^1  c 

•H 

CD 

• 

r^  H 

•H 

w 

q;  1— 1 

CO 

5-, 

H  0 

(D 

0 

03 

to  0) 

CD 

CO 

,Q  > 

CD 

•  H 

•H 

rH       1  S 

CD 

^ 

•Hi  CD 

* 

H 

CO 

0) 

cOl 

u 

ft  CO 

col  cb  2 

•H    •  nj 

;w 

B 

0 

i5 

0 

> 

M 

M 

S  SjCO 

CO 

(S 

(— (|  ci5 

c§ 

-P 

CW 

Ck 

o 

O 

Sh  I 

-p 

CO 

• 

<D 

P4  O 

rH 

U 

1 

0) 

(D  CD 

5-. 

0 

Ch 

O  > 

C3 

CM 

if 

•H  O 
^  ^ 

C 

•rH 

• 

rH 

ft  CO 

1>- 

<> 

CD 
to 


O 

8 

o 

rH 


O 

rH 

CM 


CM 

CO 
H 


rH 


CM  O- 


(D 
tlD 
CO 
<D 
U 
O 
< 


CM 


co 

o 


CO 


oco 

CM  CM 


Ch  CO 
O  ^ 
rH 
•  CD 
O  -H 


CM 


o 
o 

CM 


CD 

CO 


H 


1>- 


o 


o 

CM 
rH 


O 
rH 

CM 

rH 


ocq 
o  ^ 


I 

•H  to 

rH  G 

ft    I  O 

ft  CO  'H 

<    O  -P 


co 

rH 


rH 


CX5 


rH 


CO 


(0 
<D 
>H 


o 

CM 


CM 


O 

CM 

rH 


rH 

CM 


O 
CM 


rH 

CM 


C 
•H 
H 


CO  +J 

^  o 

CD 
ft 
O  CO 
C  G 
CD  -H 


O 
•H 

t3 

<D 


o  CO 
•  CO 

ft  tuo 


-P 

C 

c<d  CO 
rH 
to  ft 

n 

•H  » 

CD  ^ 

p=  O 

o 

CD 


W  CO 


u,  o 

acl-P 
<  03 
•  1  -P 

P  CO 

Q|p 

CO 

CD)  0) 

■P  Es 

P  • 

K  S  ft  co|W 


CO  C 

•  !^  o 

S    CD  -P 

O  CD 

^<   Ci)  CH 

00  •> 

<;  o  • 

•  -p  o 

P   <3  O 

ft  P  CO 

0   O  ti^ 

Q  ft  -=3^ 


DO  CO 

© 


rH 

ft  O 

©  o 


o 


o 
p 

(0 

p 
o 

ft 


CO  ft 


CO  03 
CO  rH 

<  ft 


I  ©  <^ 
CO.Q 
o|  • 

£0  to 

^1  ;3  p 

P  CO 

Ml  5h  ft 

03 

Hffl  -p 


•  © 

•  CO 

> 

■H 
P 

CO 

© 


(0.  S 


ft  CO 
O  P 

o  o 


<;|i^3  ft  •-3  o  ft 


O  rH 

CM  CvJ 

rH  H 


0 

p 

us 

© 

CO 

0 

© 

•H 

> 

pi 

© 

m 

to 

© 

to 

S 

0 

u 

03 

© 

03 

a 

ft 

>^ 

CO 

CO 

CO 

© 
o 

03 
rH 
ft 


» 


CO 


POTATO  -  Seed  certification 


o 


I 

o 

O  03 
Cm  C 

o  o 

•H  -P 


•H 

0 

1 

4J 

t. 

0 

0 

>^ 

3 

0 

a 

•H 

J- 

4J 

+> 

r-l 

^.  CO 

0  :3 

> 

CM 


pH 

CO 
CO 


c 

a  o'o 

+5  rHICM 

o  o 
S  ol  w 

CO 

(U    V]  0} 

(u  -Hi  e 

C3 

O  M|cO 


c 
•HI 

iH  rt 
c3  -PI 

t/)  o 
M  01 


G 

C3 

O 

OJ  rH 
rH  i- 

CO 

E  -H 
CC 

CO  ^ 


r-l 

o 

o 

M 


CD  w 
0  rH 

O  •-! 
>^  M 


c 

•H 

■p  ^ 


to  •• 

•H  O 
rH  -H 


01  >H 
3 


CO  4-> 


J3l 

■H(  rH 

£-•1  W 

CO 

ol 

w  0 

•Hi  c 
rH  C3 
CQlCO 


c 

o  o 

rH  C 


-  o 


>1  t^l 

rH 

a  ^ 
w  ^1 
^  o 
^  ol 

■M  Hi 
El  M| 


I 

1^ 

o,  o 
E  ICM 

4  .H|H 

t-"  o|  W 

c3 

M  >i 
O  rH  © 

•H  s-i  e 

(XI 


c  -P 

•H  5: 

o 


I 

O  fl,  o 


u 

a 
c 

-H 


GOO 
> 

o 


•+-1  o 
<H  -H 


0 

0 

0 

0 

0 

0 

0 

CVl 

• 

0 

0 

0 

• 

rH 

• 

« 

« 

• 

r-i 

H 

CM 

CM 

rH 

<> 

<--> 

1 

1 

• 

1 

1 

0 

0 

OD 

•< 

o- 

CO 

00 

CM 

0 

0 

0 

* 

» 

rH 

CM 

1 

0 

[>- 

i>- 

0 

1 

1 

• 

0 

1  lO 

rH 

iS>. 

1  0- 

=^ 

0 

0 

1  o_ 

lO 

CO 

0 

CO 

CM 

0 

1 

CO 

1  rH 

0 

1  CM 

1 

1  H 

CO 

[>- 

1  iTs 

0 

1  CM 

CO 
H 

3 


O 

o 
o 

CM 


00 

OJ 


o 


O 

8 

o 
o 

rH 


O 

o 
o 


o 
o 
o 


H 


C3 
CD 
S- 

c 


00 


CM 
CO 
CM 


O 


CM 


o 


H 

CM 

CM 


<+-l  CO 

O  13 
rH 
.  O 
O  H 


OJ 


OJ 


o 

0> 


o 


Od 


CO 


00 


rH 


00 


0) 
00 
cS 

o 

< 


0 

0 

OJ 

0 

CO 

ir\ 

0- 

OJ 

0 

rH 

0 

0 

0 

v-D 

OJ 

OJ 

rH 

0 

H 

0 

rH 

0 

rH 

C\j 

CM 

OJ 

OJ 

OJ 

OJ 

C^^ 

CJN 

H 

rH 

r-i 

OJ 


CO 
OJ 

00 


O  LPs 
^  CO 
O 


I 

■H 
rH 

&.  03 


CO 

G 
o 

•H 


c3 
<1> 

>H 


00 


rH  C 

-d  O 

C  -H 

C3  -P 

_c  o 
o 

>>  a 
c  c 

O  -H 

00 


O 
rH 

a, 


o 

H 


OJ 


O 
OJ 


OJ 


rH 

0 

rH 

0 

rH 

OJ 

OJ 

OJ 

OJ 

OJ 

CT> 
rH 

H 

5- 
00 


0 
-P 

C5 

•  -P 

oi  CO 


I 

l> 

•  s 

CO  rQ 

s^l  as 
3. 

CO  aj 

■H| 

0 

s-j  S 

C3  C3 
W|CO 


Pi 


0  • 

^  -P  G 

iH  pu  q 

•H  O  4J 

O  Q  00 

c 

•  0  -H 

K  -P  rH 

.  +J  ;3 

<;  CO  CQ 


■p 

> 


O 
•H 

•> 

0 

o 
o 

)S3 


CO 

in 
0 
O 

3 
o 


o 
-p 

o 


T3  rH 

G  rH 

C5  O 


0  00 

00  G 

O  -H 


G 
3 


O 

X  (Xi  < 


•  -P 

Ji  CO 

00  a 


© 

c 

1 

G 

I  -H 

rH 

•H 

•H 

0 

0 

3 

no 

> 

0 

0  -H 

• 

c3 

Sh 

•k  • 

in 

•H 

•  Sh 

0 

0 

to 

CO 

c 

& 

-P  00 

c 

CO 

CJ 

c  0 

« 

rH 

%, 

• 

C3 

0 

HH 

M  0 

-P 

•jH 

0 

0 

-P 

rH 

CO 

a  ^ 

Gl 

H 

0 

0  ca 

c 

0 

0 

El 

'd 

-P 

0 

• 

• 

co| 

• 

• 

?^ 

a  c 

•H 

E 

•H 

• 

a 

•p  0 

-P 

t,  rH 

ad 

• 

0 

0  .H 

CO 

C3 

• 

0  0 

• 

< 

m 

Ph  -P 

0 

tc  0 

•-r< 

o 

•H 


c 


© 

3 


POTATO  -  Seed  certification 


Ch  O 

O   o  {n 

•   CO  o 

O  C  .H 
S  'H  -P 

CD 

^ 
■H 
•P 

%4 
0) 

o 

CD 
G> 
•H 

-P 

(U 

> 


CM 


;>Hi 


5-.  -P 

1 

H   C  H 

31 


•>  O 

^  iH  <Df 

m  Sh  w 


M  fL,  CXI 


CD 

O  Ol 

P  col 

CD  -xj 

S  Ml 


e. 

1 

.1 1  - 

to 

CD 

t  fW 

'  2 

CO 

>-( 

1  c 

.. ,  1 

UJ  'r*i 

(w> 

C3 

03 

^3 !  S> 

f  ^ 

'"^ 

t-U 

A-* 

0)  Sh 

w 

C  - 

^IQ 

>1, 

TJ|  :i 

C 

C!)  4>J 

Uj  « 

TO 

rH 

m 

cm 

o 

©  C 

^li 

rH 

5  (B 
O'  P 

^  dJ 

e 

cd|  B 

03 

B 

03 

®i 

ml  CD 

W 

o 

o,cr> 

o 

CO 

CD 

M  G 

ail 

CC| 

i 

m  CP 

<H 

O  1:3 

•H  ^ 

CD| 

CD 

r-l 

o 

•H[  QJ 

o 

+5  CD 

■X}  CD 

+i 

iH  -P 

< 

•p 

5^  -P 

o 

S' s 

■P 

S^l-P 

p 

(D|P 

•H 

^  o 

O  03 

Q) 

ca  CD 

CD 

B  CD 

m  a; 

=r|cn 

WIS 

O 

<|S 

M 

0 

CD 

-P  rH 

•P  rO 

CD  ^ 

c  o 

O  X 
-  cn 
.  -H 

p  ^ 

S  H 

(1)  rH 

O  o 


CO  |-=4- 

5  IP 

-     I  ^ 

o  u 
■H  a)|CH 

O    5-.|  CO 

O  c3 
f>5  >-t| 

(H  (D 

5-    SI  S 

CO    (D  (3 

W  S|CO 


<D  * 

O  0) 
O  i3 

n  c 
o 


CO  < 


(D 

-p 

CO 

p 

CD 
■H 


o  ^ 

CD  O 

CD  CD  CD 

Cm  O  > 

CiH  -H  O 


O 
O 
I  P 


Sh  ca 

>; 

CO 
C 

•H 


Q  a<.co  tj 


(D 
CO 


O 

rH 
I 

o 
o 


H 
I 

o 


0 

05 

0 

03 

0 

CD 

0 

CM 

0 

• 

» 

r-i 

0 

J  0 

f 

J 

1  iH 

1  <-> 

0- 

I 

o 


0 

1  0 

0 

0 

0 

0 

0 

t  0 

0 

rM 

0 

1  0 

0 

0- 

0" 

CM 

c^J 

CM 


o 
I 

.  ..  ® 

p 

CO  <D 
CO  &. 

-  s 

O 

cr>  o 

■H 


CD 

CO 
(D 

o 


iH 


CO 


CO 


o 

CM 


C3^ 


CO 
CM 


Ch 

CO 

0 

9- 

rH 

« 

0 

■H 

Ch 

a£) 

0 

CO 

0 

CD 

0 

!U 

•« 

0 

rH 

< 

o 


CM 


CM 


CVJ 
r-i 


CO 
CVI 


CO 


O  I 

CM  I 


o 

CO 


CO 
CM 


CM 


rH 


o 

o 


I 

•H  CO 

rH     I  C 

CO  o 

O  -H 

<  P 


0 

» 

1 

CO 

0 

CO 

0 

1 

1 

H 

CM 

rA 

CO 

CM 

1 

rH 

1 

rH 

CM 

0 

fH 

0 

(H 

0 

rH 

0 

fH 

CM 

CM 

OJ 

CM  . 

CM 

CM 

CM 

CM 

cr\ 

(Tv 

rH 

rH 

H 

r-i 

o 


CJ 


CD 


•H 

rH  G 

o 

C  -H 

CO  P 

^  o 

CD 

O  00 

G  C 
(D  -H 
00 


CD 
O 

CO 


CO 


O  fi 
H  rH 


1 

•H 

?H  CO 

(D 

G 

fH 

iH 

-P 

0 

::J 

H 

<  M 

to 

P 

0 

0 

« 

-P 

CO 

■H 

P  .H 

CO 

'S 

P 

• 

P  G 

^ 

-P 

CD 

u 

CO 

0 

G  • 

a 

CO 

q  > 

-p" 

0)  -H 

(D 

CO 

0 

CO 

P 

•H 

•  • 

CO 

» 

CO 

•H 

> 

P 

0 

• 

CO 

P 

m 

* 

• 

0 

• 

■H 

iH 

a 

rH 

0 

CO 

0 

M 

0 

o 

ClO  |CM 
■<  O  (j> 
•P|rH 
Ch  G 

O    CDj  00 

e  CO 

•  C0| 
-P  (D 

a  o|  S 

CD  CO  CO 
Q  CO  CO 


5^  rH|  . 

CD  rH  !-.  CO 
P  CO]  00  -H 
C  >  <  rH 
O    t^l  rH 

0  p,  CO 

01  CD  > 
CO     0  rH 

O  Ml  uO  o 
O   >^  o 

•  oin:  -> 

CO     «     •  • 

fc<|(X:  rH 

•  00  •  o 

^  <|o  o 


o 


5^ 
-  00 

>i  <c; 

CD  a 
?-  P 

Sh  p, 

3  CD 

O  O  cS 

•  ©  'a, 

WPS 

CO  >i 

•  P  rH 

•-0  CO  O 


CO 


o 

CM 


CD  P  CO 
00  Oh  & 
CD  CO 
■H  Q  P) 
5h  ^  P 
-P    •  O 

o 


o  > 

0)  -H 

CO 
'Ct 
CO 

G 
CO 
o 


00 

Ch 
O 


rH 


o 

CM 
CO 

CO 

CD 

e 

CO 
CO 


G 

CO 

rH 
CD 
•H 
fa 


POTATO  -  Seed  certification 


It  will  be  noted  that  in  Table  31  forty-two  varieties  of  potatoes  are 
listed.     It  is  worthy  of  note  that  so  many  varieties  are  being  certified. 
Many  of  these  are  synonyms  and  some  are  "trade  names".     It  will  be  a  step  in 
advance  v/hen  this  list  of  names  is  strongly  cut  and  some  system  of  variety 
naming  is  adopted  to  permit  better  understanding. 

The  potato  certification  agencies  have  never  done  enovxgh  follov/-up 
work  v/ith  their  products  to  secure  the  telling  figures  showing  the  superiority 
of  certified  over  common  seed.     The  following  statements  and  figures  from  var- 
ious states  deserve  record: 


I-Iew  York:     The  yields  of  the  inspected  fields  were  tv/ice  as  high  as 
the  average  for  the  state.  (Barrus). 

Michigan;    Special  efforts  to  test  llichigan-grov/n  seed  in  other  states 
v/ere  made  in  I921.    Seven-hundred-thirty  seven  hundred-pound 
sacks  were  used  in  the  tests  in  five  states  and  the  following 
records  v/ere  secured: 

Table  32 •    Results  of  tests    of  Michigan  certified  seed  made  in 
various  states  in  I92I.  (H.  C.  Ivioore). 


State 


Pa. 

Ohio 
Ind. 
111. 

Iowa 


No.  of  IOOtt 
sacks  furn- 
ished 


390 

220 
27 


I^'o.  of 

records 
secured 


21 
61 


Average  increased  yield  per 
acre  over  home-grov/n  seed 
produced  by  Michigan  certi- 
fied seed.   


G2,5  bushels 

2.b*  " 
G3.O 

M.O  " 
bl.2  " 


♦Compared  with  New  York  Certified  Rurals. 

Minnes  ota ;  The  demonstrations  v/ere  tried  in  1^21  in  approximately 
50  of  the  counties  of  lov/a.    Owing  to  the  extreme  weather  con- 
ditions which  prevailed,  the  results  are  more  or  less  incon- 
clusive.   The  year  before  Professor  Fitch  of  the  Iowa  Station 
carried  on  similar  demonstrations  on  a  smaller  scale  and  re- 
ported very  good  results  in  favor  of  the  certified  product. 
(a.  G.  Tolaas). 


Colorado ;     Tests  made  by  the  v/riter  at  Eagle  during  the  past  season 
indicate  that  certified  seed  yields  more  potatoes  to  the  acre 
and  the  quality  and  vigor  are  better.  (O .  I.'i.  Tompkins). 


Recent  literature 


Gilbert,  Alfred  H.    Certified  seed  inspection  in  Vermont.  Potato  Mag. 

3?:  G,  20-21,  2G.  1921. 
Hardenburg,  E.  V.    Seed  potato  problems.    Potato  Mag.  3^^:  22-23,  25, 

30.  1921. 

Tolaas.  A.  G.    Seed  certification  makes  great  progress*    Potato  Mag. 

3^2.  c)_ii^  25.  1921. 
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PO'SATO  -  Seed  treatment 


Seed  treatment 

The  hot  formaldehyde  method  of  Melhus  has  continued  in  favor  in  several 
states.    Blodgett  and  Pcrry^  toll  of  9,000  bushels  being  treated  by  this 
method.     Prom  this  test  it  was  found  that  the  addition  of  .9  of  a  pint  of 
formaldehyde  per  5o  bushels  treated  would  maintain  the  desired  concentration 
of  formaldehyde  {^,G  gms.  per  liter). 

The  following  statement  and  tables  concerning  results  of  seed  treatment 
in  New  York  have  been  furnished  by  the  collaborators  of  that  state.  (See 
potato  scab  for  comments  from  other  states.) 

Table  33 «    Results  of  potato  seed  treated  with  hot  formaldehj'de  in 
Hew  York  State  during  I921.  (Barrus  and  Chupp). 


County 

.  Number  of 
tests 

Length  of 
:  treatment 

Yield  in  bushels 

Gain  or 
.  loss 

.  Treated 

Untreated 

Allegany 
Genosoe 

2 

1* 

2  minutes 

217.8 
.  : 257.3 

197.4 
:  2G0.2 

:  +20.4 
:     -  2.9 

*  Ten  replications. 

Table  34'    Results  of  potato  seed  treated  with  mercuric  chloride  in 
New  York  State  during  I92I.  (Barrus  and  Chupp). 


County  ; 

Number  : 
of  tests  : 

Length  of  : 
treatm.ent  ; 

Yield  J 

.n  bushels 

Gain  or 
loss 

Treated 

Untreated 

Allegany 

1  : 

1.5  hours  ; 

268.0 

246.6 

+21.4 

Cher.ung 

5 

1,5  " 

189.2 

154.2  : 

+35.0 

Cortland 

1  ; 

1.5  " 

iGo.o 

140.0 

+20.0 

Erie  ; 

1  ! 

1.25  " 

170.0 

170.0 

0.0 

1 

.    1.25  " 

307.0 

279.0 

+28.0 

1 

1.5  " 

23b.  0 

268.0 

-32.0 

18 

1.5  " 

158.8 

127.9 

+30.9 

Genesee  : 

1*  : 

219.8 

260.2 

•  -40.4 

'< 

1*  : 

1.5         "  ! 

225.6 

260,2 

■  -34-6 

Livingston 

2  : 

190.0 

126.0 

■  +64.0 

:  1 

:  224^0 

:  259,0 

-35.0 

Onondaga 

:  3 

:     1-5  hours 

:  164,5 

:  150.6 

'  -^13.9 

Orleans 

:  ^ 

;     1.5  " 

140,6 

:  126.1 

+14.5 

Total 

,  177^2 

154.8 

+22.4 

*  Ten  replications. 


"One  cannot  draw  conclusions  in  regard  to  the  value  of  potato  seed 
treatment  from  the  results  of  a  fev/  tests  in  one  county.    But  if  a  large 
number  of  tests  are  included,  not  only  from  different  counties  but  also 
during  a  series  of  years,  and  each  report  consistently  points  to  appreciable 
ga:.ns  in  yield,  the  accumulation  of  benefits  should  bear  considerable  weight. 
In  the  table  are  listed  the  gains  for  four  consecutive  seasons.     It  will  be 
observed  that  during  1918  and  I92I  the  increased  yields  were  not  so  pronounced. 
The  weather  during  these  seasons  was  hot  and  dry,  so  that  conditions  generally 
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were  unfavorable  for  potato  production.    Even  then  the  gains  were  sufficient 
to  more  than  pay  for  the  cost  of  treating.     Each  field  which  shov/ed  a  decreased 
yield  is  listed  separately,  so  that  it  stands  out  prominently,  showing  that 
occasionally,  due  to  one  or  niore  of  numerous  possible  reasons,  the  yields  are 
decreased,    \vhere  data  are  available  in  such  cases,  hov/ever,  the  increased 
smoothness  of  tubers  and  uniformity  in  size  usually  are  sufficient  to  off- 
set any  decrease  in  yield."     (Barrus  and  Chupp). 


Table  35'    Summary  of  results  of  all  potato  seed  treatments  in  New 
York  State.  (Barrus  and  Chupp )i 


number 

of  : 

Average  yield  in  bushels 

Average  gain 

Year 

Counties 

Tests  : 

Treated 

Untreated 

or  loss 

1921 
1920 

1919 
1918 

8 
8 

7 
4 

42 

38  < 
:  28 
:  49 

iSl.O 
277.0 
237.0 
:  201.0 

159.4 
244.9 

189.0 

187.0 

+21.  G 
+33.0 
+46.0 
:  +14.0 

Total  number  of 

tests  157 

Recent  literature 
Cited 

1.  Blodgett,  P.  M.  and  P.  R.  Perry.    Additions  of  formalin  to 
maintain  the  concentration  uniform,  v/ith  direct  steam  heat 
in  the  hot  formaldehyde  treatment  of  potatoes.  Phytopath. 
(Abstract)  12:  39,  Jan.  1922. 

Not  cited 

Porter,  R.  H.    A  two-minute  treatment  of  seed  potatoes.  Potato 
Mag.  y-.  8-9.    2  fig.  1921. 

Spraying 

The  following  stater.ercts  and  figures  v^ith  reference  to  spraying  for 
leaf  diseases  have  come  to  the  Office  of  the  Plant  Disease  Survey  during  the 
past  year: 

New  York; 


Table  3$,  Results  of  potato  spraying  in  New  York  previous  to  I921. 
(Barrus  and  Chupp). 


Year  . 

Number  of 

V/as  blight  ' 

Average  yield  per 
acre  of 

Average 
gain  or 

Counties  :  Tests 

present 

Sprayed     :  Check 

loss 

1920 
1919 
1918 

11      *:  57 
4      :  lA 

:           7      :  28 

Yes 
:  Yes 
No 

277,0      :  20G.O 
.      339.0      :  274.5 
173. G      :  141.1 

:  +71.0 

■  *54.5 

+32.5 

■  -49.3 

2^4  POTATO  -  Spraying 


Table  37*    Results  of  potato  spraying  in  New  York  ■^'■>^hhZ  ■'^•^!!  /  (^'^r^r'i'B 
and  Chupp) , 


Nooof 

:  Fungicide 

No.  of 

Was 

Total  ; 

Yield  per  acre  : 

Gain 

Count}' 

ter^^ts 

appli- 
cations ' 

blight  ■ 
present 

cost 

Spra'/ed 

Check 

or 

loss 

1 

5 

No 

$  4-58* 

199.0 

172.0  : 

+27.0 

Washington : 

2 

4-4-50=1  ■ 
G-6-5C-7  ' 

8  ' 

No  : 

18.00 

280.0  . 

239.5 

+40.5 

1 

4_4„5o=i  ' 

6-6-50=7 

8 

No 

18.00 

153.0 

.  163.0 

-10.0 

Orleans 

3 

6-6-50 

5-5-50 

:      2  : 
■4- 

:  No 

1  T  1  Q 

+18.5 

Steuben  ; 

1 

Replicated ; 
144  times 

8 

No  ; 

244,0 

:  198.0 

■+46.O 

Onondaga 

:  14 

4-4-50=3 

4  or  5 

No 

:  10.50 

:  200.8 

'■  153.3 

+47-5 

Total  tests  22 
Averages 

No 

10.72 

198.1 

1^8,8 

-^39.3 

*Plus  labor 

Spraying  did  not  give  as  big  an  increase  in  yield  during  the  hot 
dry  seasons  of  I918  and  I92I  as  it  did  in  the  cooler  and  more  humid  sea- 
sons of  1919  and  1920.     In  the  latter  seasons  the  potatoes  naturally 
yielded  higher,  and  also  because  nuich  blight  was  present,  the  difference 
between  sprayed  and  unsprayed  was  very  marked. 

West  Virginia; 

Table  38.    Results  of  spraying  tests  in  V/est  Virginia  as  reported 
by  Giddings. 


Variety 

rPlace 

:No.  of 
appli- 
:  cations 

Dates 

: Results 

'Remarks 

Irish  Cobbler 

:V/lieeling 

:  4 

5-  27,6-6 

6-  20,6-30 

;25%  gain 

Practically  free 
.from  all  disease. 
: except  tip-burn 

Common 

•Parkersburg , 

3 

6-12,6-16 
6-27 

20%  gain 

;Tip-burn  severe 

An  early  variety 

:Parkersburg 

4 

5_21,  6-2 

6-16,6-27 

No  gain  • 

Tip-burn  severe 

An  early  variety 

Fairmont 

5 

5-  14,5-26. 

6-  4,6-17, : 

7-  1 

33  1/3% 
gain 

POTATO  - 
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Variety 

Place 

I>lo.  of 
lappli-  ' 
cations 

Dates 

Results 

Remarks 

Not  stated 

Davis 

3 

Not  given 

37-5%  : 

gain 

Very  little  late 
blight 

Not  stated 

Davis 

3  . 

Mot  given 

29.4% 

gain 

Very  little  late 
.  bliAht 

Ohio :     Forty-sevren  Ohio  potato  growers  in  9  counties  during  I92I  made  60  tests 
on  one-half  acres  or  more  of  potatoes.     Thirty-four  of  these  growers 
left  chock  rov/3  unsprayed,  and  3I  of  these  received  a  profit.    Prom  4 
of  the  Go  tests,  insufficient  increases  were  received  to  offset  the 
cost  of  spraying.    The  average  increase  for  all  tests  was  31  bushels 
per  acre.    Hopperburn  (tipburn)  of  the  leaves  was  the  main  potato 
trouble  against  v;hich  control  was  secured.     This  disease  is  caused  by 
leafhoppers  v/hich  enter  the  fields  in  midsummer.    Bordeaux  mixture, 
5~5~50»  '-''as  used.     Besides  being  a  fungicide,  this  is  known  to  repel  the 
leafhoppers.    During  the  grov/ing  season,  3-4~5'~^'^^  ^  applications  \7ere 
made  at  two  weeks'  intervals.    Four  applications  of  spray  gave  the  high- 
est net  gain  ($55*70         acre).     From  75       90  gallons  per  acre  per 
spray  were  found  to  be  advisable.    Power,  traction,  and  hand-pump  out- 
fits were  ail  used  in  these  tests.    Power  sprayers  gave  better  results 
than  traction  outfits.    All  sprayers,  with  one  exception,  were  equipped 
with  three  nozzles  per  row.     Two  nozzles  v;ere  directed  up  and  one  down, 
an  effort  being  made  to  cover  both  sides  of  the  leaves.    Results  in- 
dicate that  3  nozzles  per  row  are  absolutely  essential  for  effective 
spraying.     Rods  equipped  with  3  nozzles  per  row  and  operated  by  hand 
gave  the  most  thorough  covering  of  foliage.     Extra  labor  required  in- 
creases the  cost  of  this  method  of  spraying.  (Parks  and  Claytonl). 


Table  39 •    ^^0'"^  spraying  potatoes  with  Bordeaux  mixture  paid  in 
Ohio  in  I92I,  (parks  and  Clayton). 


No.  of 

sprays 

All  types  machines  : 

Traction  sprayers 

:     Power  sprayers 

rio.of ; 
'tests 

Increase 
in  bu. 
per  acre 

Ket  : 
gain  : 
per  A; 

lio.of; 
tests 

Increase :Het  : 
in  bu.     :gain  : 
per  acre  -.per  A.  : 

:Wo.of 

: tests 

Increase :Met 
•in  bu.  rgain 
.per  acre:per  A. 

3 
4 

2A 
:  16 

•  1 

20. q 
43.8 
:  40.4 
33.2 

C23.85' 
•  55.70 
48.^0 
34.87 

14 

3  ' 
8  ' 

iG.O  :sUG.50: 
33.5     :  40.25: 

.    33.2     :*  34.87': 

:  9 

:  5 
:  12 

.   28.9  ie35'85 

•     47. G     :  bl.40 
43.2     :  52.35 

England;  The  following  results  of  Snglish  tests  are  of  interest2:  "Spraying 
has  increased  total  yield  of  all  plots  in  "the  nine  years'  average." 
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Table  /\.0,    Nine  years'  average  of  results  of  spraying  tests,  for 
the  control  of  late  blight,  conducted  in  England. 


Not  sprayed 

Sprayed  once,  ■ 
early 

Sprayed  once,  ; 
late 

Spraj'ed  twice, 
early  and  late 

V/are# 
Seed 
Chats* 
Diseased 

O'^^t  ■■ 
90,40 
28.82 
18,49 

8.06 

105^69 

:  32.09 
17,48 
8.92 

0  Vv  u  •  ; 

108.65 

:  30.82 
17-89 
6.61 

115-23 

3i»4i 
16.79 
6.97 

Total 

14^.7^ 

164.00 

164-00 

170.^0 

#  Ware  -  marketable.  *Chats  -  small  potatoes. 


Literature  cited 

1.  Parks,  T.  H.  and  E.  E.  Clayton,    Does  spraying  potatoes  with  Bor- 

deaux pay?    Ohio  State  Univ.  Ext.  Leaflet.  I92I. 

2,  Pennington,  S.  and  He  G.  Robinson.    Spraying  of  potatoes  for  blight 

or  potato  disease,  (Phytophthora  infestans).  Bui.  Univ.  Col. 
Reading  30:  9.    June  192I. 

Dusting 

A  number  of  collaborators  have  furnished  reports,  which  are  given  below, 
regarding  the  use  of  dusts  for  the  control  of  leaf  diseases  of  the  potato: 

New  York;     Last  year,  Professor  V/hetzel  in  his  conclusions  on  the  re- 
sults of  potato  dusting  work  said  that  more  carefully  planned  and 
more  extensive  tests  must  be  made  before  the  question  of  the  rela- 
tive values  of  dusting  and  spraying  is  finally  decided.     Such  tests 
were  conducted  this  year  but  the  question  is  not  yet  ansv/ered.  It 
may  require  several  years  of  experimental  work  before  it  can  be 
answered. in  a  satisfactory  manner. 

Weather  conditions  were  not  favorable  for  the  development  of 
late  blight  in  most  parts  of  the  state.    As  a  result       late  blight 
was  not  a  factor  in  these  experiments  v;ith  the  exception  of  those 
on  Long  Island  where  this  disease  was  of  considerable  importance. 
In  all  the  previous  recorded  experiments  v/ith  Bordeaux  mixture, 
the  most  significant  increases  in  yields  due  to  spraying  have  been 
obtained  when  late  blight  has  been  a  factor  of  importance,  while 
during  non-blight  years  the  increases  from  spraying  have  been  only 
normal  and  on  the  average  sufficient  only  to  pay  for  the  cost  of 
application.    Copper-lime  dust  is  a  substitute  for  Bordeaux  mix- 
ture spray  and  the  most  significant  results  from  its  use  would 
seem  to  come  when  blight  is  an  important  factor. 

It  will  be  noticed  from  the  average  yields  of  each  experi- 
ment that  there  is  a  consistent  increase  in  yield  of  the  dusted 
rows  over  the  checks.  In  only  one  case  was  there  a  decrease,  this 
being  where  potatoes,  planted  in  muck,  died  early  in  the  season 
before  the  advantages  of  the  application  could  overcome  the  in- 
jury caused  by  the  use  of  the  dusting  machine.  In  a  majority 
of  the  experiments  where  a  power  duster  was  used  the  increases 
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are  significant  and  indicate,  even  in  the  absence  of  blight,  a 
beneficial  effect  from  the  dust*     The  increases,  however,  are 
somev.'hat  smaller  than  those  obtained  from  the  Bordeaux  spray, 
except  in  one  experiment. 

Prom  the  experiments  we  must  conclude  that  copper  lime  dusts 
under  the  conditions  applied  this  year  afforded  protection  to  the 
vines  as  indicated  by  the  increase  in  yield  over  vines  not  dusted, 
that  they  afforded  ample  protection  against  late  flight,  but  that 
the  protection  through  the  ajplication  of  these  materials  by  power 
and  traction  machines  against  such  injuries  as  tip-burn,  hopper- 
burn,  and  those  caused  by  flea  beetles  was  not  as  great  as  that 
afforded  by  Bordeaux  mixture  applied  with  a  good  traction  sprayer. 
It  is  apparent  that  the  pov/er  duster  was  more  efficient  than  the 
traction  duster  and  that  dusting  with  a  hand  machine  gave  the  best 
results  in  yield  due,  probably,  to  better  distribution  of  material 
and  to  absence  of  machine  injury  to  the  plants.     (M.  P.  Barrus. 
Potato  dusting  experiments  in  New  York  during  I92I.  (Por  complete 
account  of  tests  v/rite  Department  of  Plant  Pathology,  Cornell 
University) . 


Pennsylvania ; 

Table  41«    Results  obtained  in  Pennsylvania  on  dusting  potatoes,1921* 


Yield  per  acre,  bushels 

Application 

Adams  County 
No.  1 

Adams  County 
Wo.  2 

Lehigh 
;  County 

:  Schuylkill 
County 

Bordeaux  4--4~50 
Copper  dust 
Check 

:  208.5 
:  210.0 
177.0 

198.2 
187.2 
139.6 

•  208.5 
168,7 

Increase  of  sprayed 
:over  dust,  40 
Yields  not  given 

The  data  for  Adams  County  were  supplied  by  R.  C.  V/alton. 


Those  for  Lehigh  and  Schuylkill  Counties  were  supplied  by  E.L.Nixon. 

Ohio;  Pourteon  tests  with  Bordeaux  dust  and  other  potato  dusting  mix- 
tures gave  results  greatly  inferior  to  those  secured  by  spraying, 
(parks  and  Clayton). 

Michigan:    Some  control  of  leaf  hopper  by  both  Bordeaux  spray  and  copper 
lime  dust.    Early  blight,  late  attack,  not  controlled.     In  general, 
results  favorable  with  dust,  given  proper  timing  of  applications. 
(J.  E.  Kotila). 

V/i  scon  sin;    Dusting  experiments  were  conducted  with  potatoes  at  this 
station  using  both  powdered  Bordeaux  and  uncombined  Bordeaux  or 
monohydrated  copper  sulphate  and  lime.    VAien  foliage  was  thoro'oghly 
dusted  on  the  under  side  it  appeared  these  two  dusts  repelled  the 
potato  leaf  hopper  and  controlled  hopper  burn  fully  as  well  as 
when  liquid  Bordeaux  v;as  used.    The  season  of  I92I  was  very  dry, 
however,  permitting  the  dusts  to  remain  thick  on  the  foliage  much 
longer  than  the  ordinary  season.    V/ith  an  arbitrary  standard  of 
three  or  four  applications  of  dust  and  spray,  I  doubt  whether 
Bordeaux  dust  would  give  the  protection  against  hopper  burn  which 
is  possible  with  liquid  Bordeaux.     I  do  not  consider  last  season's 
results  conclusive.  (John  E.  Dudley,  Jr.). 
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Minnesota ;  Inconclusive.  (Leach). 

Iowa ;    We  tried  out  on  a  very  small  scale,  dusting  of  potatoes  for 
the  leaf  hopper  with  powdered  Bordeaux  mixture,  but  it  was  en- 
tirely inefxective.  (p.  A.  Penton). 


Diseases 

Late  blight  caused  by  Phytophthora  infestans  (Mont. )  De  Bary 

The  year  1P21  may  be  considered  as  a  year  in  which  a  late  blight  epi- 
demic was  averted  by  the  general  high  temperatures  and  drouth  prevailing  in 
the  early  half  of  the  growing  season,    Nineteen-twenty  was  considered  the 
worst  blight  year  for  the  late  potato  states  since  1915*     Accordingly,  late 
blight  was  expected  to  be  rather  serious  v/hen  first  reported,  but  climatic 
conditions  operated  to  check  the  spread  from  primary  sources. 

Distribution  and  importance  of  late  blight  in  1^21 

Late  b3.ight  in  132I  v/as  reported  from  Maine,  New  Hampshire,  Vermont, 
Massachusetts;  New  York,  Pennsylvania,  Maryland,  West  Virginia,  North  Carolina, 
Michigan,  Wisconsin,  South  Dakota,  and  V/ashington;    and,  according  to  Colin  G. 


Fig.  64*     Approximate  known  range  of  Phytophthora  infestans ,  and  oc- 
currence record  for  15)21. 
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Welles-'-,  it  occurred  in  the  Philippine  Islands  at  Trinidad,  Mountain  Province. 
In  all  states  except  Pennsylvania  and  a  portion  of  V/est  Virginia  blight  was 
of  minor  inportance  in  its  effect  on  the  foliage.    With  the  scattering  infec- 
tion considerable  loss  fror.  tuber  rot  in  some  shlpncnts  has  been  reported  by 
market  reporters  froir.  Maine  and  Hew  York. 

The  range  in  I92I  again  shows  the  strong  influence  of  July  rainfall 
(Figs.  64  ^J^d        >  the  areas  in  nearly  every  case  coinciding  closely  v^ith 
the  rainfall  map  for  July.  (cf.    Coons,  C-.  H.    Michigan  potato  diseases. 
Michigan  Agr.  Exp.  Sta.  Spec.  3ul.  85:  5-49*     Illus.  I918K  (Rainfall  maps 
for  August  and  Septenber  are  given  ujider  discussion  of  early  blight  distri- 
bution) . 


Pis.  G5.     Total  precipitation  for  July  1921.     (Adapted  from  IJat.  \7eather 
and  Crop  Bul.'^  scries  192l33.  Aug.  17,1921.) 

Sono  01  the  raoro  significant  reports  of  the  collaborators  and  others 
concerning  late  blight  are  given  below: 

Maine :  (;.roos  took  County):     There  is  not  any  late  blight  of  econoniic 
ii:r::)ortance.     Undoubtedly,  Aroostook  County  has  been  much  more 
favored  with  rain  than  any  other  part  of  the  state,  and  the 
record  is  as  f ollov/s :    May  1,G3  inches,  June  I.58  inches,  July 
2.49  inches,  and  August  5*43  inches.    If  the  previous  three  months 
had  been  v/cf,  the  August  rainfall  would  mean  something,  but  lack 
of  rain  in  May,  June,  and  July,  in  my  opinion,  put.  late  blight 
out  of  busijiess  so  far  es  doing  any  damage  in  Maine  is  concerned... 
(v.'.  J.  Morse,  September  lO), 

Late  blight  is  really  hero  (Aroostook),  but  so  slight  that 
it  v.'ould  be  overlooked  by  almost  any  one  but  a  trained  observer. 
It  will  not  be  a  factor  in  yield,  but  may  result  in  an  occasional 
rotted  tuber,  iparticularly  if  the  digging  has  to  be  done  under 

Wet  conditions  Hov/ever,  a  frost  that  may  come  at  any  time 

nov;,  would  largely,  if  not  entirely  eliminate  danger  from  rot. (Morse, 
September  13 )• 
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Mew  Kanpshire;  Late  blight  has  been  very  scarce  and  wo  v/ill  have  very 
littr.e  tuber  rot.    V/c  have  had  a  very  dry  aurnmer  and  have  seen 
the  disease  only  once  in  an  unspraycd  field  (September  1^) ,  and 
while  it  v/as  v;ell  distributed,  the  daniago  done  was  negligible. 
(Butler). 

Vermont ;    In  the  Connecticut  River  Valley,  near  Brattleboro,  there  has 
been  a  general  infection  of  several  fields.    In  Orange  County, 
light  infections  in  only  one  or  tv;o  fields.     These  latter  seemed 
to  originate  at  the  time  of  rains,  but  dry  v;eathcr  coming  on  the 
blight  v/as  checked......  In  the  Brattleboro  case,  I  believe  that 

the  infection  has  been  brought  on  by  the  heavy  mists  which  have 
been  prevalent  there  recently,,  (Gilbert). 
Very  little,  perhaps  1%-  (Lutman). 

Rhode  .Island i    Not  of  serious  importance.  (Brovv'ning ) . 

Gonnect.icub;     I  have  not  seen  a  single  specimen  of  this  fungus  on 
potatoes    here  this  year.  (Clinton). 

Mew  York;     Of  little  importance  this  year,  a  trace  in  most  counties. 

'I CO  dry  and  hot  for  the  fungus.     (Chupp  -  See  Table  43  showing 
results  of  field  inspections,  page  272). 

Pennsylvania ;     Important  locally  in  high  altitudes,  reducing  the 

yield  for  the  state  5  "to 
10/0.    One  hundred  percon  t 
found  in  one  field.  Most- 
ly in  the  mountainous 
section,  none  in  the  south- 
eastern part-     The  follow- 
ing reports  by  counties 
may  be  made:     Payette,  30%) 
Somerset,  25%;  Susquehanna, 
30%.   (Thurston  and  Orton). 

Maryland ;  Less 
prevalent  than  usual. 
(Temple  and  Jehle). 

V/est  Virginia;  Local 
in  high  altitudes  in  Randolph 
and  Tucker  Counties.  Mr. 
Sherwood  found  late  blight 
at  Beverly  in  Randolph 
County.    The  same  seed  was 
used  for  three  other 
patches  and  blight  was  very 
prevalent  in  all  fields 
planted  with  that  seed.  He 
considers  this  condition 
due  to  the  planting  of  infected  seed  as  adjoining  fields  did  not  show 
evidence  of  blight  at  that  time,  July  f-Q.  (Giddings). 


■  ••  Areas     of  highest  elevation 

+         Severe  loss 
V         Moderate  loss 
Slight  loss 

Pig.  G6.     Late  blight  distribution  in 
Pennsylvania,  I92I,  showing  relation  to  m.ountain- 
ous  areas. 
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Kentucky;  A  very  slight  amount  of  late  blight  reported  in  October  from 
Louisville.  (Valleau). 

North  Carolina:  Very  corrimon  this  yuar  in  some;  mountainous  sections. 
Potatoes  \/ere  planted  rather  early,  the  weather  was  abnormally 
warm,  and  blight  did  not  appear  before  the  potatoes  were  dying. 
Did  slight  damage  to  the  winter  crop  grov/n  on  the  Eastern  Shore. 
(Poster) . 

Michigan :     Specimens  in  early  phase  of  decay  from  Alpena  County, 

September  4*     Specimens  v/ere  seen  and  reports  of  tuber  rots  in 

car  shipments  confirm  existence  of  blight  in  this  section.  (Coons). 

V/isconsin ;  Of  minor  importance  in  local  areas  (price,  Rusk,  and  V/ash- 
burn  Counties),  reducing  the  yield  for  the  state  very  slightly. 
The  maximum  found  in  any  one  field  was  First  reported 

September  27.     It  is  probably  attributable  to  local  showers. 
( Vaughan) . 

Minnesota ;     Not  observed  this  season,  (Section  of  Plant  Pathology). 
Iowa ;  None  present.  (Molhus). 

South  Dakota;  About  5%  found  in  one  field  near  St.  Onge.  (Petry). 

California ;     Late  blight  was  severe  in  Humboldt  County.     There  are 
acres  of  potatoes,  of  which  about  I50  acres  are  affected.  It 
seems  that  this  disease  as  found  in  Humboldt  County  does  not 
develop  readily  elsev;here.  (Milbrath). 

Philippine  Islands  -  Trinidad,  Mountain  Province:      The  temperature 

of  this  region,  due  to  the  high  altitude,  is  rather  low  compared 
with  the  rest  of  the  Philippines.     The  most  serious  disease  preva- 
lent during  the  period  in  which  observations  v/ere  m.ade,  was  the 
late  blight  of  potatoes.     According  to  Mr.  V/right,  Superintendent 
of  the  Trinidad  Farm  School,  this  disease  is  the  limiting  factor 
in  Irish  potato  production.     Likewise  the  disease  is  very  serious 
on  tomatoes  and  is  also  the  limiting  factor  in  their  production. 
Late  blight  is  easily  checked  by  spraying  with  Bordeaux  mixture 
every  two  weeks  throughout  the  grov/ing  season;  so  the  loss  which 
has  hitherto  resulted  from  this  disease  may  be  entirely  prevented. 
(Colin  G.  Vfellesl  -  December). 

Losses  from  late  bli.°ht  in  1921 

Table  42*    Estimated  reduction  in  yield  from  late  blight  as  reported  by 
collaborators,  I92I. 


Percent  reduction  in  yield 

States 

5 

Pennyslvania 

2 

.  West  Virginia,  North  Carolina 

•5-1 

i.iaine 

New. York 

t 

Michigan,  V/isconsin,  ".Vashington,  Orccon 
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Table  43.     Losses  from  late  blight  in  New  York  State  by  Counties  for 
1921.  (Chupp). 


County 


Allegany 

Broome 

Cayuga 

Cheniung 

Chenango 

Clinton 

Cortland 

Erie 


Percent  of 
crop  loss 


0.24 
v.s. 

o.iG 

v.s. 
v,s. 
v.s. 

0.85 

v.s. 


County 


Essex 

Franklin 

Genesee 

Livingston 

Nassau 

Oneida 

Onondaga 


Percent  of 
croo  loss 


v.s. 
v.s. 

V.  s# 
v.s . 
v.s . 
0.24 
v.s. 


County 


Steuben 

Suffolk 

Tioga 

Tompkins 

Warren 

Vifashington 

Wyoming 


Percent  of 
crop  loss 


v.s. 
v.s. 
v.s* 
v.s* 
v.s. 
v.s, 
v.s. 


v.  s.  Very  slight.     (A  trace  was  reported  from  most  counties.) 

Table  44'     Losses  from  late  blight  of  potatoes , caused  by  Phytophthora 
infe-itans .  as  shown  by  examination  of  cars  at  destination  by  inspectorj  of 
the  Bureau  of  Markets  and  Crop  Estimates,  1^21 . 


Origin  of 
shipment 


Range  of 
dates  of  inspec- 
tion 


No. of : Average 
cars  tpercent- 
with  :age  of 
decay tdecay 


Range  of 
pearcentages  of 
 decay  


No. cars:  Percent 


Remarks 


Delaware 

Florida 

Idaho 
Maine 

Maryland 
Michigan 

New  Jersey 
New  York 

Oregon 

Pennsylvania 

Virginia 

Wisconsin 

Canada 

Unknown 


April  25 
April  13-29 
Pebr.  7 

Jan.  10- June  I7 

April  20-June  4 
Jan.  13  -  May  31 

March  iG 

Jan.  6  -  June  10 

Jan.  14 

Jan.  5  -  May  2 

March  l^-June  22 
Jan.  ^ 

Jan,  8  -  June  2 
Jan.  28 -June  10 


1920  crop 


1 

4 
1 

135 

4 
11 

1 

139 
3 

17 
1 

38 


4 
36 

5 
3 

4 
3 

5 
3 

24 
5 

2 

3. 
2 


2 
2 
1 
20 
115 

4 
1 

10 
1 

33 
106 

3 
10 


1 

5 

33 
1 


8 


4 

Go-70 
1-12 

5 

1-  4 

2-  9 

10 

2-4 

5 

5-10 

.^-^ 
18-33 
5-14 

1-4 
1-5 

3 

6-9 
1-4 

35 

1-4 


V/ith  slimy 
soft  rot 


V/ith  Fusarium 


With  Fusarium 


\7ith  slimy 
soft  rot 


Total 


370 
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Range  of 

.No. of 

: Average 

;        Range  of 

Origin  of 

:dates  of  inspec- 

rears 

rpercent- 

:  percentage  of 

: Remarks 

shipment 

:  tion 

:-.vith 

:age  of 

:  decay 

decay 

: decay 

'No. cars 

Percent 

:  1^2; 

L  crop 

Maine 

Sept.  20-Dec.  12 

100 

:  4 

1 

40 

:V/ith  other 

16 

5-20 

•  decays 

Oct.  28  -  Deo.  1 

83 

2-4 

Michigan  ; 

9 

5  • 

3 

5-12 

G 

2-4 

Nev/  Jersey  ; 

Sept.  1 

1 

2 

1  . 

2 

New  York  ; 

Sept.  13-Dec.l2 

43 

:        3  ! 

6  • 

5-15 

:With  other 

June  6-I7  ! 

42  - 

1-4 

;  decays 

North  Carolina: 

2  : 

31 

2 

5-57 

,  II     II  II 

Pennsylvania  ; 

Nov.  10-23 

2 

2 

2 

2 

Virginia  : 

Nov.  30  i 

1 

1  : 

1  ■ 

1 

V/ashington  : 

Oct.  26  : 

1  . 

5  : 

1 

5  • 

Unknown  ; 

Nov.  1-18  : 

4 

:        4  : 

1 

1-4 

Total   168 

Total  number  cars  potatoes  inspected  (calendar  year) 


2749 


Dates  of  first  observation  of  late  blight,  1S21 

April  14   Florida 

June  23   Suffolk  County,  N.  Y.  (Chupp) 

July  2   Randolph  County,  W.  Va.  (Giddings) 

July  7-12   Avery  County,  North  Carolina  (Shapovalov) 

July  2G   St,  Onge,  S.  D.  (Petry) 

July  30   Humboldt  County,  Calif.  (Milbrath) 

August  5   Somerset  Co.,  pa.  (V/ell  distributed,  Nixon) 

August  15   Bath,  Steuben  County,  N.  Y.  (Pernow) 

August  20   Present  in  9  counties  in  Pa.  (Thurston) 

September  I-I3   General  outbreak  in  New  York  (Chupp) 

September  A   Alpena,  Michi  (Coons) 

September  o   Brattleboro  and  in  Orange  Co.,  Vt.  (Gilbert) 

September  11    Amherst,  Mass.  (Osraun) 

September  I3   Aroostook  County,  Me.  (Morse) 

September  lA.   New  Hampshire  (Butler) 

September  27   Park  Palls,  Price  County,  v7is.  (Vaughan) 

Digging  time   Price  and  Rusk  Counties,  V/is. 
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Early  blight  caused  by  Macrosporium  solani  E.  &  M. 

This  disease,  referred  to  in  the  192O  summary  (Pl.  Dis.  Bui.  Suppl. 
iG:  187-188.    June  1,  I921. )  as  one  of  the  four  or  five  most  universal  potato 
diseases  in  the  United  States  and  v/hich  was  in  1^20  of  slight  importance,  was 
this  year,  in  contrast  to  1^20  conditions,  of  great  importance  in  many  states 
as  the  following  table  of  losses  indicates: 


Table  45*     Losses  from  early  blight  in  I92I,  as  reported  by  collabora- 
tors. 


State  i 

Percent  loss  i 

1921  December  forecast 

Less  computed  in 

busnels 

West  Virginia  : 

3*0  ; 

4,080,000 

f           126  f 000 

Kentxicky  : 

15.0  : 

3,770,000  . 

!  665,000 

Tennessee 

5.0 

1,820,000 

96,000 

North  Carolina  • 

1.0 

4,048,000 

;  41,000 

Mississippi  ; 

2.0  : 

1,008,000 

:  22,000 

Texas 

;  1.0 

■  2,072,000 

!    '  21,000 
68,000 

Ohio  1 

1.0 

6,728,000  ! 

Indiana 

1  1.5 

3,570,000 

:  54,000 

Michigan 

10.0 

J  27,200,000 

3,022,000 

Miniiesota 

1.5 

27,525,000 

•  42,000 

South  Dakota 

:  2.0 

:  4,400,000 

;  90,000 

Kansas 

5.0 

4,160,000 

219,000 

Colorado 

:  10.0 

I  11,070,000 

:  1,230,000 

Utah 

'.  1.0 

2,415,000 

24, 000 
205.000 

California 

:  2.0 

:  10.064,000 

Total  .•   5,925,000 


The  follov/ing  states  reported  early  blight  as  of  less  importance  than 
last  year,  with  losses  under  1%:    Maine,  New  Hampshire,  Vermont,  Massachusetts 
Rhode  Island,  Connecticut,  New  Jersey,  Delaware,  Maryland,  Virginia,  North 
Carolina,  South  Carolina,  Florida,  Mississippi,  Louisiana,  Arkansas,  Wisconsin 
lov/a.  North  Dakota,  Arizona,  and  Idaho. 

The  following  reports  from  western  states,  reiterative  of  similar  re- 
ports for  1920  are  worthy  of  record  and  conditions  in  the  areas  merit  further 
investigation. 
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Montana ;     Reported  no  early  blight  seen,  doubt  if  it  occurred  this 
year  -  found  only  once  in  past  ten  years,  (jennison). 

Washington :  Uo  authentic  reports.  (Dana). 

V/eather  relations  to  early  blight 

^  From  an  analysis  of  conditions  at  'Vaupaca,  V/isconsin  in  l'!)17>  D« 
Rands    made  the  following  suramary  of  weather  relations  as  they  affect  early 
blight  epidemics: 

(1)  "In  order  to  have  the  optimum  conditions  for  an  epidemic  there 
must  be  relatively  high  temperatures  in  combination  with  a  more  or 
less  weakened  condition  of  the  plant  so  that  the  fungus  can  make  its 
greatest  spread. 

(2)  "That  such  development  v;ill  not  occur  unless  the  above  con- 
ditions are  prefaced  by  relatively  moist  periods  of  high  humidity 
and  abundant  dew  or  rainy  v/eather  when  spore  production  and  infection 
can  readily  take  place." 

The  prevalence  of  early  blight  (expressed  by  symbols  in  use  in  the 
Plant  Disease  Survey)  is  indicated  by  states,  so  far  as  data  are  at  hand,  on 
the  accompanying  maps  of  the  United  States  (Figs.  G7  and  68).     It  will  be 
noted  that  the  Ilew  England  states,  which  has  low  rainfall  in  August  and  Sept- 
ember, had  but  slight  attacks  of  early  blight,  while  the  states  that  reported 
considerable  loss  -  \7est  Virginia,  Kentucky,  Tennessee,  Michigan,  Indiana, 


-  Slight  loss  ,  y></y  4-6  inches 

v  Moderate  loss  )>^5^^^  Ov^^  ^  inches 

Fig.  67.     Rainfall  map  for  August,  I92I  with  early  blight  loss  indicated. 
(Adapted  from  Nat.  '.Teather  and  Crop  5ul.  series  192l3o.  Sept.  21,  I92I.) 
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~  Slight  loss 
V  Moderate  los; 


iriclies 
X>^'  Over  6  inches 


Fig.  G8.  Rainfall  map  for  September  I92I  v/ith  early  blight  loss  in- 
dicated.  (Adapted  from  Hat.  V/eather  and  Crop  3ul.,   series  1921^:  7.     Oct.  19, 
1921.] 


©  Very  slight  loss 
V  Moderate  loss 

(Early  blight  v/as  found  in  all  counties 

Fig.  69.     Early  blicht  in  New  York,  I92I.  (Chupp). 

Kansas,  South  Dakota,  a3*e  for  the  most  part  those  in  which  rainfall  was  most 
plentiful.    Prom  a  comparison  of  these  maps  with  the  prevalence  reports  of 
early  blight,  especially  when  the  high  temperature  conditions  of  I92I  are  re- 
called, the  accuracy  of  Rand's  conclusions  is  apparently  confirmed. 
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From  a  comparison  of  the  accompanying  map  (Pig.  G^)  indicating  the 
severity  of  early  blight  in  Mew  York,  according  to  the  results  of  the  rather 
large  number  of  field  inspections  in  the  state,  with  the  rainfall  map  for 
September  (Fig.  68),  a  correlction  of  the  prevalence  of  early  blight  with 
late  summer  rainfall  similar  to  that  shovm  for  the  country  in  general  is 
apparent  for  Kev/  York. 

Reference 

1.    Rands,  R.  D.     Early  blight  of  potato  and  related  plants.  V/isoonsin 
Res.  Bui.  42:  486,  p.  37.  1917. 

Fusarium  blight  caused  by  Fusariu.m  oxysporum  Schlecht.,  and  related 

organisms 

Fusarium  blight  or  wilt,  typically-  known  as  a  hot  weather  and  warm 
soil  disease,  was  especially  prevalent  last  year  in  all  sections  except  those 
v/here  rainfall  was  plentiful.     The  reports  available  to  the  Survey  are 
sujnmarized  in  Table  46*  same  of  the  viiore  significant  statements  of  col- 

laborators and  others  are  quoted  belov/, 

■iVestern  states:  Fusarium  wilt,  blight  and  other  diseases  of  this 
group  always  have  been  and  remain  a  problem  of  the  utmost 
importance  in  the  V/est.     vThile  instances  may  be  observed  where 
infection  is  close  to  lOC^o  we  have  no  effective  m.easure  of  con- 
-  trol  to  offer.    V/e  have  seen  a  good  deal  of  sad  conditions.  Now 
v/e  have  practically  reached  the  point  where  it  is  imperative 
for  us  to  make  a  decisive  transition  into  the  domain  of  augment- 
ed experimental  activities.     The  control  measures  for  the 
Fusarium  diseases  should  be  studied  from  the  view  point  of  both 
the  soil  and  the  seed  infection.    It  must  be  considered  also  that 
the  Fusarium  troubles  of  the  potato  plant  are  not  caused  by  any 
single'  species  of  this  fungus,  as  was  once  supposed,  but  by 
several  species  of  this  genus.     It  is  quite  probable,  therefore, 
that  the  ultimate  control  measures  may  differ  v/ith  the  different 
species.  (Shapovalov) . 

Washington:     I  think  that  disease  conditions  are  worse  in  the  Yakima 
Valley  than  they  have  been  for  a  long  time,  especially  on 
potatoes.    Up  to  the  present  time,  I  have  not  considered  that 
the  Fusarium  wilt  was  a  factor  in  this  state  in  disease  v/ork. 
The  first  field  that  I  visited  at  V/apato,  I  found  practice!  ly 
99^  Fusarium.   (Zundel,  August  23). 

Upon  closer  observation,  the  Fusarium  wilt  in  the  Yakima 
Valley  is  probably  the  v/estern  field  rot  (Fusarium  radicicola) . 
(Zundel,  September  3)' 

New  York;  The  v/eather  was  hot  and  dry  which  seems  to  favor  wilt.(Chupp) 

Indiana:  Many  indications  that  disease  arises  primarily  from  soil 
rather  than  a  seed  infection.  (Gardner). 

Montana ;  Hot,  dry  July  and  August  seemed  to  increase  disease. (Jennison) 
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Colorado :    Pusarium  v/ilt,  the  chief  and  nost  serious  disease 

has  made  its  appearance  in  every  field.     The  season  is  con- 
siderably advanced  and  there  has  been  a  pi-olonged  hot  spell> 
consequently  the  disease  hao  ^already  becone  v/ell  established, 
(ohapovalov,  August  G). 

Very  prevalent  ar.d  extrer.iely  bad  in  many  individual 
cases.     A  fev/  fields  were  a  total  failure  on  this  ocnount. 
(rlacMillan,  October  31). 


Table  47 »     Losses  caused  by  Pusarium  v;ilt  reported  by  collaborators^ 
v/ith  yields  as  given  by  the  Bureau  of  Markets  and  Crop  Estimates,  (llonthiy 
Crop  Reporter  7:  I54.     Dec.  I52I.) 


State 


!i.  Y. 

Pa. 

Ky. 

Miss . 

Ark. 

Ohio 

Ind. 


rercentage 
reduction 
in  yield 


1*5 
3.0 
5.0 

Trace 
2.0 
4,0 
.5 


Production 
December  1^21 
crop  estimates 
(Bushels )  


33,990,000 
21,586,000 
3,770,000 
1,008,000 
1,815,000 

G, 72^,000 
3,570,000 


state 


Perceritage 
reduction 
in  yield 


:  Minn. 

1.0 

27,525,000 

:  IJebr. 

:        10.0  ; 

8.160,000 

:  Ivlont. 

2-3 

5,oGo,ooo 

:  Colo. 

3.0  : 

11,070,000 

:  Ida. 

5,0 

10,545,000 

:  Calif, 

8.0  : 

10,064,000 

production 
December  I92I 
crop  estimates 
(Bushels )  


Special  reports 


Table  48.     Percentages  of  Pusarium  wilt  in  potato  fields  -in  Nebraska 
as  shown  by  field  inspections,  I92I.  (Goss  and  Werner). 


liumber  of  : 

iiverage 

County 

fields 

Acreage 

Variety 

:  percentage 

insDected 

Pusarium  wilt 

Box  Sutte  ! 

12 

4A2 

,  Triumph 

5.33 

2 

tK 

Early  Ohio 

1-75 

Dawes  ! 

9 

:  OD.5 

Triumph 

3 

11.5 

Early  Ohio 

2.0; 

Kimball 

:  10 

170 

Trium.ph 

4.67 

Scotts  Eluff 

!  1 

11 

Trium-ph 

1,00 

:           1  : 

10 

L'cClure  : 

10.00 

:            1  : 

r- 
1 

Early  Ohio  : 

3.00 

Sioux 

:  2 

22 

Early  Ohio 

.nO 

Total  and  average 

\  41 

791 

3.20 

V/art  caused  by  Chrysophlyctis  endobiotica  Schilb. 


V»'art  continues  to  be  regarded  as  a  disease  of  major  importance  both 
abroad  and  in  the  United  States.    Results  of  surveys  showing  the  narrowly 
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restricted  distribution  in  America,  and  reports  of  strict  and  efficient 
quarantines  have  reassured  growers  and  workers  as  to  the  American  situation. 
The  great  extension  of  the  disease  in  England  and  Scotland^  due  to  the 
effects  of  the  v/ar  on  trade  movements,  and  the  extensive  tests  of  varietal 
resistance-^  are  v/orthy  of  note  by  those  interested.     The  fact  that  no  varieties 
of  the  Rural  group  are  immune  makes  potato  wart  have  particularly  dangerous 
significance  to  the  American  potato  growing  industry.    The  follov/ing  state- 
ment by  V/eiss  and  Orton3  of  experimental  work  in  the  United  States  sumriiariz.es 
the  results  of  federal  and  state  investigations. 

"Potato  and  tomato  remain  the  only  demonstrated  American  hosts. 
Seven  additional  varieties  of  American  potatoes  are  provisionally 
classed  as  immune,  making  34  ^^"^  °^  1^3  varieties  tested,  but 

the  number  of  types  of  immune  potatoes  remains  the  same;  namely, 
McCormick,  Green  Mountain,  Cobbler,  Spaulding  Rose,  Ehnola,  and 
Burbank,  v/hile  the  Rural  New  Yorker,  Early  Ohio,  Early  Rose,  Triumph, 
Early  Michigan,  Pearl,  and  Up-to-date  types  are  susceptible.  Eggplant, 
cayenne  and  pimento  peppers,  petunia,  tobacco.  Datura  sp.,  S planum 
integrif olium.  and  _S.  carolinense    are  not  susceptible  to  v/art  disease. 
S.  nigrum  and  So  dulcamara  have  never  been  found  infected  in  America, 
Infection  of  highly  susceptible  varieties  occurred  in  June  during 
heighth  of  growth,  but  in  general  both  infection  and  development  of 
tumors  v/ere  retarded  by  dry  soil  or  high  temperatures.     In  controlled 
soil  temperature  experiments  infection  occurred  at  22°C.,  which  is 
above  optimum  for  growth  of  potato." 

■The  1921  potato  wart  surve,y 

The  status  of  survey  work  on  this  disease  is  presented  thus  by 
G.  R.  Lyman  and  G.  Hamilton  Martin,  Jr. 

"The  intensive  survey  of  suspicious  areas  in  Pennsylvania,  West 
Virginia,  and  Maryland,  initiated  in  V)l^,  continued  in  I92O  by  the 
Plant  Disease  Survey  acting  for  the  Federal  Horticultural  Beard  and  with 
the  Experiment  Station  authorities  of  the  states  concerned,  was  further 
carried  on  by  seven  field  assistants  in  I92I*     The  field  v/ork  of  the 
1921  survey  began  at  Preeland,  Pennsylvania  July  7         ended  on 
August  27. 

"The  survey  v/as  confined  to  Pennsylvania,  V/est  Virginia,  and 
Maryland,  the  three  states  v/ithin  whose  borders  wart  was  already 
knov/n  to  exist.     No  new  findings  were  made  in  V/est  Virginia.  Un- 
important extensions  of  the  territory  known  to  be  infested  were 
made  in  Pennsylvania  by  field  men  of  the  State  Department  of  Agri- 
culture.    In  Maryland,  field  men,  cooperating  v/ith  officials  of  the 
State  Agricultural  Experiment  Station  at  College  Park,  thoroughly 
surveyed  the  coal  districts  of  Allegany  and  Garrett  Counties  and 
found  v/art  in  three  nev;  tov/ns,  making  six  towns  in  that  region  now 
knov/n  to  be  infested. 

"Pennsylvania ;  This  year's  work  completed  the  survey  of  the 
bituminous  mining  districts  in  western  Pennsylvania  where  wart  seems 
most  likely  to  have  become  establishedt    Many  industrial  towns  were 
also  surveyed  in  the  counties  visited,  together  with  a  number  of 
lumbering  settlements.    No  additional  areas  of  infestation  were 
found  either  by  the  Federal  inspection  party  or  by  the  field  men  of 
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the  Pennsylvania  Dep-rt.-nent  of  Agriculturs.    State  officials,  however, 
found  a  single  case  of  wart  at  V.Tiite  Haven  in  the  Hazelton  district, 
v.hich  had  been  included  in  the  quarantined  areas  under  suspicion, 
although  no  wart  had  ever  "been  found  there.    In  western  Pennsylvania 
a  state  quarantine  officer  found  v/art  in  the  town  of  Onnaliuda  in 
the  innediate  neighborhood  of  Beaverdale  and  Llanfair,  v/hich  places 
were  already  known  to  be  infested. 

"V/ith  the  close  of  the  year's  survey  all  the  areas  in  Pennsylvania 
have  been  covered  which,  fron    our  past  experience,  would  appear  to  be 
especially  suspicious.     Further  survey  work  on  the  past  season's  basis 
would  seem  to  be  unwarranted,  though  the  quarantine  officials  must  be 
on  the  watch  for  sporadic  cases  which  may  have  escaped  detection  by 
the  survey  groups. 


Table  49.     Present  known  distribution  of  wart  in  the  United  States, 
1921.     (G,  H  r.ilton  Martin,  Jr.). 


Town  : 

C  ounty  : 

State: 

Ko.   of  : 

infested : 

known  ; 

Date  of  : 

Discovered  by 

lianty  Glo 

Cambria  : 

Pa.  : 

2 

8-27-19  : 

Plant  Disease 

Survey  men 

Lilly  : 

It  , 

1 

9-13-19 

II  II 

II  « 

Llanfair  : 

•) 

II 

12 

9-23-19 

II  It 

II  It 

Osceola  Mills: 

Clearfield: 

II  • 

5  • 

10-8-19 

II  H 

II  M 

Vintondale  : 

Cambria  ; 

H 

2 

10-8-19 

It  n 

n  II 

Clarence  ; 

(Snow  Shoe)  : 

Center 

II 

2 

10-14-19 

II  II 

It  It 

V/oodvale  : 

Huntingdon: 

II 

2 

7-29-20 

II  II 

II  It 

Robertsdale  ; 

>t 

M 

7 

8-3-20 

H  II 

n  It 

Janesville  ; 

(Smithmill)  ; 

Clearfield: 

11 

2 

9-1-20 

II  n 

ti  II 

Beaverdale  ; 

Cambria  : 

It 

:  1 

8-18-20 

Pennsylvania 

State  men 

Yatesboro  : 

Armstrong  : 

n 

3 

 20 

II 

II  ti 

Onnalinda 

Cambria 

ti 

.  15 

.  —  21 

n 

II  II 

White  Haven 

Luzerne  ; 

It 

1 

—21 

•1 

II  II 

V/hitmer 

Randolph 

W.Va, 

:  2 

9-9-19 

:Plant  Disease 

Survey  men 

Thomas 

:  Tucker 

.  M 

:  21 

.  9-12-19 

II  II 

II  II 

Coketown 

II 

:  2 

—  20 

V/est  Virginia 

State  men 

Pierce 

n 

•1 

:  2 

,  20 

,     II  II 

II  II 

Lord 

: Allegany 

:Md. 

:  1 

:  9-15-20 

■Plant  Disease 

Survey  men 

Mt.  Savage 

.  II 

:  4 

:  9-19-20 

II  II 

II  i< 

Eckhart  Mines 

II 

.  H 

:  2 

:  9-21-20 

,     II  II 

n  n 

Detmold 

II 

.  11 

3 

:  5-5-21  ) 

Plant  Dis  ease 

Survey  and 

Charles  town 

II 

.  II 

:  1 

:  8-10-21) 

Maryland  State  party 

Midland 

.  11 

:  1 

:  8-10-21) 
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"West  Virginia:     The  southern  V'est  Virginia  coal  fields  were 
thought  worthy  of  further  attention  on  account  of  the  constant 
migration  of  miners  between  the  northern  and  southern  coal  fields 
and  also  on  account  of  the  railroad  down  the  Greenbrier  Valley, 
which  affords  an  opportunity  for  constant  communication  between 
the  two  parts  of  the  state,     A  few  suspicious  localities  in  the 
northern  section  also  required  attention. 

"No  wart  was  found,  all  suspicious  cases  reported  proving  to 
be  severe  scab  infection,  although  conditions  in  many  of  the  gardens 
visited  appeared  to  be  favorable  for  the  development  of  wart." 

"Maryland;     The  coal  areas  of  Maryland  are  confined  to  Garrett 
and  Allegany  Counties  in  the  western  end  of  the  state.     This  region 
was  rapidly  surveyed  by  our  field  assistant  in  1^20  and  wart  found 
in  three  towns,  -  Lord,  Mt.  Savage,  and  Eckhart  Mines,   one  infested 
garden  being  discovered  in  each  town.     In  1^21  all  mining  villages 
and  communities  in  Allegany  and  Garrett  Cpunties  were  visited  to- 
gether with  a  number  of  neighboring  farming  c omjnunities . 

"V/art  v/as  discovered  at  Detmold  on  August  5»        Charlestown  and 
Midland  on  August  10,  Eckhart  Miners  on  August  11,  and  at  Mt,  Savage 
on  August  23.    V/art  v/as  first  discovered  at  I^ckhart  Mines  and  Mt. 
Savage  last  year,  but  was  found  this  year  in  new  gardens  on  the  dates 
mentioned, 

"Wart  is  nov/  known  in  six  mining  towns  v/ith  a  total  of  twelve 
infested  gardens  as  follows:     Lord,  one  garden;    Mt.  Savage,  four 
gardens;     Eckhart  Mines,  tv/o  gardens;    Detm.old,  three  gardens; 
Charlestown,  one  garden;  and  Midland,  one  garden.     It  is  reasonably 
certain  that  wart  is  also  present  in  a  number  of  other  localities. 
This  can  be  determined  only  by  future  search." 

Importance  of  the  Maryland  situation  '•>  ■ 

"In  certain  respects  conditions  in  Maryland  differ  from  those 
generally  present  in  the  infested  districts  of  Pennsylvania  and  West 
Virginia,  and  there  appears  to  be  greater  danger  of  the  disease 
spreading  to  new  territory.     In  considering  the  Maryland  situation 
the  following  facts  should  be  borne  in  mind. 

"(a)  Seed  potatoes  are  extensively  grov/n  in  this  region  and  cer- 
tain seed  potato  fields  at  Eckhart  Mines  lie  only  a  short  distance 
from  infested  gardens. 

"(b)  The  wart  infested  villages  are  not  isolated  from  farms  by 
uncultivated  lands,  but  in  many  cases  are  immediately  surrounded  by 
tilled  fields,     Therefore,  fnere  is  grave  danger  that  the  disease  may 
spread  from  miners'  gardens  to  neighboring  farm  lands. 

"(c)  The  people  are  largely  Americans  v/ho  have  lived  in  that 
region  for  generations.     In  the  case  of  many  families,  certain  miembers 
are  farmers  and  others  miners.     The  constant  intercourse  betv/een  the 
various  members  of  such  a  family  greatly  increases  the  danger  of  wart 
spreading  from  gardens  where  it  is  now  known. 

"(d)  The  infested  region  is  not  isolated,  but  is  readily  accessibl 
by  the  National  Pike  from  Cumberland,  the  .V'es tempo rt  Pike  from 
Westernport  and  Piedmont,  and  by  electric  railways  from  Cumiberland 
and  Westernport. 

"(e)  The  infested  villages  are  but  a  short  distance  removed 
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from  the  Pennsylvania  state  line  on  the  north  and  the  West  Virginia 
line  on  the  saith." 

In  Maryland,  therefore,  survey  work  must  be  emphasized,  and  we  must 
look  to  State  authorities  there  to  inaugurate  a  strong,  effective  quarantine. 
to  protect  the  adjoinini!^  districts. 
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Rhizoctonia  disease  caused  by  Gorticium  vagum  Berk,  anc  Curtis 

Rhizoctonia,  v/hich  caused  damage  by  decimating  stands,  cankering  stems 
and  stolons,  causing  rot  of  feeding  roots  (Minnesota),  and  blemishing  tubers, 
was  an  important  disease  in  many  states,  as  is  shov/n  by  the  accompanying 
table  (Table  ^O)  compiled  from  collaborators'  reports;  and  the  quotations 
below. 


Table  ^0,    Percentage  losses  caused  by  Rhiaoctonia  disease  of  potato, 
as  estimated  by  collaborators,  I92I. 


Estimated 

;  Estimated 

State  J 

percentage  • 
loss 

;  State 

:  percentage 
:  loss 

Vermont  ! 

.      .5-1%  : 

,  Indiana 

!  0.2 

New  York  ■ 

1  1.5 

Michigan 

New  Jersey  < 

:  3- 

Wisconsin 

!  0.1 

Pennsylvania 

'  3. 

:  Minnesota 

1  1. 

Maryland 

!  3. 

!  Iowa 

6. 

Virginia 

2. 

North  Dakota 

0.1 

V/est  Virginia 

I  Trace 

South  Dakota 

2-5 

Kentucky 

5. 

1  Nebraska 

•3-5%  infection 

Tennessee  1 

1. 

Kansas 

'>  15. 

North  Carolina 

:  Montana  j 

2. 

Georgia 

1. 

Utah 

2.^ 

Mississippi 

!  Trace 

:  Idaho  ! 

Louisiana 

Rare 

Washington 

Texas 

:  Trace  -  1 

;  Oregon  ; 

8! 

Arkansas 

.  Trace  -  3  ' 

California 

1  8. 

Vermont;    More  serious  than  usual,  resulting  in  many  missing  hills 
early  in  the  season;  10  to  15%  in  some  fields.  (A.  H.  Gilbert). 


POTATO  -  Rhiz-octonia 


285 


Mew  York;     The  first  appearance  recorded  was  June  6  in  Suffolk  County. 
Wo  varieties  were  resistant,  and  Cobblers  were  probably  most 
susceptible •  (C  hupp ) . 

Hew  Jersey:     Less  than  last  year;  5%  of  plantings  ir.  state  v/ere  in- 
fested. (Cook). 

Pennsylvania ;    General,  (Thurston  and  Orton). 

Virginia;    Norfolk  County.     Occasional  plants  affected  with  Rhizoctonia 
were  found,  probably  not  more  than  1-2%  on  the  average.  (Frorame). 

Kentucky :     Important,  causing  5^  reduction  in  yield  for  the  state. 
Found  only  in  early  crop,  doing  injury  to  underground  stems. 
(Valleau). 

South  Carolina ;    Present  in  abundance  on  northern  seed  shipped  in  for 
planting  the  early  crop.    May  have  been  contributing  cause  for  a 
rot  of  seed  pieces  in  the  ground  with  consequent  failure  of 
plants  to  come  up  in  Charleston  County.  (Ludwig). 

Florida ;     Especially  noticed  in  the  Hastings  district.     The  seed 
planted  was  said  to  be  certified.  (Burger). 

Mississippi;    Unimportant.  (Neal), 

Louisiana;     Rarely  occurs.  (Edgerton). 

Texas ;    Prevalent,  1%  loss.  (Taubenhaus ) . 

Arkansas :    Of  little  or  no  importance.  (Elliott). 

Indiana :    Worse  than  last  year  or  the  average  year.  (Gardner). 

Wisconsin:     Less  than  for  several  years,  apparently  associated  with 

high  soil  temperature.     Seed  treatments  with  corrosive  sublimate 
proved  very  effective.    Not  any  appreciable  reduction  of  stand 
this  year.  (Vaughan). 

North  Dakota;    At  present  it  seems  likely  to  be  the  chief  bar  to  ex- 
tensive potato  certification.  (Bolley,  October  l^)* 
One  of  our  most  seriovis  diseases.  (Couey), 

South  Dakota;    In  most  localities.  (Evans). 

Our  worst  infectious  potato  disease.  (Petry). 

Nebraska;  (See  Table  51). 

Kansas ;    Worse  than  usual,  causing  at  least  15%  reduction  in  yield. 

Attacked  stems  underground  causing  missing  hills  and  weak  plants. 
Occurred  in  every  potato  patch.    First  appeared  May  2,  in 
Wyandotte  County.    Cool,  wet  spring;  cooler  than  usual.  Twenty-two 
hundred  acres  treated  as  a  result  of  demonstrations  covering  a 
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period  of  3  years.  Average  increase  in  yield  due  to  treatment, 
19  bushels.  (Stokdyk). 

Table  Percentages  of  Rhizootonia  in  potato  fields  inspect- 

ed in  liebraska,  I92I.  (Goss  and  Werner). 


Number  of: 

Average 

C  ounty 

fields 

Acreage 

,  Variety 

percentage 

inspected. 

•Rhizootonia 

Box  Butte 

14 

!  Triumph 

2.54 

!  2 

:  31 

.  Early  Ohio 

5.00 

Dawes 

13 

:  169 

Triumph 

.78 

IG.5 

Early  Ohio 

:  4.00 

Kimball 

147 

:  Triumph 

:  2.41 

Sioux 

4  . 

5G 

Triumph 

1.12 

1 

3 

Downing 

1.00 

Scotts  Bluff  < 

1 

10 

:  McClure 

:  t 

1 

■       7  ■ 

Early  Ohio 

1.00 

:         1  : 

11 

Triumph 

Total  and  average  4-9 

919 

1.88 

Western  States;  Rhizootonia  disease  under  certain  seasonal  conditions 
becomes  very  active  in  the  V/est,  as  has  been  the  case  this  year. 
It  should  be  learned  v;hy  and  how  this  occurrence  takes  place  and 
what  can  be  done  to  prevent  the  losses*     (Shapovalov) . 

Montana ;     Very  common  and  widespread.  (Jennison). 

Colorado:    In  some  cases  it  has  prevented  seed  certification.  (Learn). 

As  the  season  progressed  RhiEOctonia  developed  and  did  about 
15%  of  the  total  damage  incurred  in  the  Greeley  district. 
(MacMillan) . 

Arizona:    Most  serious  with  Peerless.  (Brown). 

Washing  ton:    More  trouble  this  year  than  usual.    I  find  that  potatoes 
planted  from  the  latter  part  of  April  up  to  and  including  the 
middle  of  May  are  diseased,  ranging  as  high  as  8o%  Rhizootonia. 
Potatoes  planted  after  May  I5  and  up  to  and  including  the  fore 
part  of  June  show  very  little  disease.  (Zundel). 

Oregon:     Probably  same  as  usual;     our  most  prevalent  and  destructive 
disease.    Fifty  percent  of  plants  in  some  fields  dying.  Caused 
blight  of  stolons  and  roots  and  stem  base.    Coextensive  with 
host.    First  reported  June  4»  from  Hillsboro.    Corrosive  sub- 
limate gives  excellent  control  where  soil  is  clean.  (Barss). 

California ;    Very  severe  in  Delta  region.  (Milbrath). 

Scab  caused  by  Actinomyces  scabies  (Thax«)  Giissow 


This  disease,  nov/  generally  recognized  as  influenced  profoundly  by 
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soil  reaction,  soil  infestation,  cleanness  of  seed,  and  rate  of  growth  of 
tubers,  was  reported  generally  from  eastern  United  States  but  is  known  through 
survey  records  from  every  state.    Although  seven  states  report  the  disease 
as  more  severe,  no  striking  effects  of  hot  weather  v;ere  noted  by  collaborators, 
doubtless  such  relations  being  masked  by  the  other  factors  influencing  preva-t 
lence . 


Table  ^2,    Reports  on  relative  prevalence  of  scab  during  1^21. 


Prevalence  of  scab 

'  States 

More 

New  York,  New  Jersey,  Maryland,  Arkansas,  Indiana, 
Wisconsin,  North  Dakota,  South  Dakota,  Washington. 

Usual 

:  Pennsylvania,  Ohio,  Michigan,  LUnnesota,  Iowa,  Idaho, 
Colorado,  Oregon  (probably). 

Less 

!  West  Virginia,  Mississippi* 

Table  53 •     Losses  from  potato  scab  in  I92I  as  reported  by  collaborators. 
(Crop  estimates  from  Monthly  Crop  Reporter,  December  I92I.) 


State  [ 

Amount  of  disease 

Size  of  crop,  bushels. 
December,  1921,  estimate 

New  York 

1% 

!  33,990,000 

Nev.'  Jersey 

Very  severe  in  early  crop 

9,025,000 

Maryland  : 

3% 

3,185,000 

Mississippi 

5% 

!  1,088,000 

Arkansas  ; 

5%,  fairly  serious  j 

1,815,000 
!  6,728,000 

Ohio 

2% 

Indiana 

;  Considerable  ; 

3,570,000 

Wisconsin 

'        ngeneral  ; 

21,420,000 

Minnesota 

1%  : 

27,525,000 

Iowa 

4,125,000 

South  Dakota 

5fo  ■ 

4,400,000 

Oregon 

Not  very  im.portant  : 

3,870,000 

California 

.  3%  (2%  spring  Oi-op,  4-% 

southern  California)  ; 

10,084,000 

The  following  tabu^tions  of  figures,  obtained  during  field  inspec- 
tions in  New  York  and  Nebraska  are  included  to  shov/  the  importance  of  scab 
and  to  record  some  unusually  high  percentages  met  vdth  in  certain  fields. 
The  data  are  too  meagre  to  allow  any  generalization  as  to  reasons  for  the 
high  percentages  in  certain  counties,  but  more  intensive  work  along  this 
promising  line  would  doubtless  show  strong  correlation  with  some  of  the  fac- 
tors influencing  scab.    It  should  be  said  that  not  all  of  the  seed  used  in 
these  fields  was  treated,  nor  was  it  all  certified  seed. 

New  York;     I  have  been  down  on  Long  Island  the  past  week  and  have  in- 
quired about  the  prevalence  of  potato  scab  there  during  I92I.  I 
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find  that  scab  v/as  very  generally  prevalent  over  the  Island  and 
tliat  the  losses  resulting  from  it  have  been  estimated  by  a 
committee  to  amount  to  v500»000*     This  may  be  inaccurate  in  a 
way  but  probably  represents  in  a  relative  way  the  losses  due  to 
this  disease.  (Mt  P.  Barrus). 

Table  54'    Percentages  of  scab  in  potato  fields  inspected  in  New  York 
durir.;-:  the  summer  of  I92I.     (Barrus  and  Chupp)  . 


County 


riumber  of 
inspected 


fields 


Acreage 


Average  percent- 
age  of  scab  


Allegany 

Cayuga 

Chenango 

C linton 

Cortland 

Erie 

Essex 

Franklin 

Genesee 

Livingston 

Madison 

Monroe 

Niagara 

Oneida 

Onondaga 

Ontario 

Orleans 

Oswego 

Seneca 

Steuben 

V/ashington 

Wayne 

V/yoraing 

  Total 


l3 
17 

5 

i 


9 
7 
3 

41 

4 
19 
22 

15 


9 

10 

75 
11 
11 


42G 


59.00 
54.50 
12.75 

42C.50 
176.75 

62.00 
18.50 
188.01 
102.50 
37.50 
b.OO 
18G.3O 
G.75 
55.83 

83^33 
G4.1G 
45.00 

25.00 

39.75 
53.50 
170*15 
23,00 
27  c  00 


TO9.78 


1.30 

0.35 
0.63 

0.43 
2.2G 
5.22 
0.01 

I.  49 
3.51 

2.G3 
1.17 
4-72 
34.78 
18.79 

1.79 
9.01 
16.40 
3.25 

II.  17 
2.81 

Trace 
4.70 
0.30 


3M- 


Table  55*    Percentages  of  conmon  scab  in  potato  fields  inspected  in 
Nebraska,  1921.  (Goss  and  V/erner). 


Number  of  fields 


C  ounty 

inspected 

1  Acreage  ; 

Variety 

age  common  scab 

Box  Butte 

10 

'  Triumph 

1  13.50 

1 

Early  Ohio 

30.00 

Dav/es 

:  3 

53.5  . 

Triumph 

:  1.53 

Kimball 

2 

Bo 

Triumph 

:  1.15 

Sootts  Bluff 

1 

7 

Early  Ohio 

2.00 

:  1 

11 

Triumph 

!  5.00 

Sioux 

3 

•  Triumph 

1,13 

Total  and  average  21 

58G.5 

8.71 

Average  percent- 
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Varietal  susceptibility 

The  follov/ing  reports  concerning  the  susceptibility  of  varieties  v/ere 
received  from  collaborators: 

iievi  York;    American  Giants  said  to  be  less  susceptible  Washington 
County,  v/here  only  American  G-iants  are  grov.-n,  shows  only  a  trace 
of  sc&b.  (Chupp). 

V/i  scon  sin:     Less  on  Rural  llev/-  Yorker  than  other  varieties.  (Vaughan). 

J.  Y/.  Brann  and  R-  E.  Vaughan^  give  the  following  table  based 
on  tests  conducted  at  the  V/isconsin  Experiment  Station* 


Table  5^*     Occurrence  of  scab  on  six  leading  Wisconsin  varieties. 
(Brann  and  Vaughan-^). 


Average 
'  percent 
of  scab 

Ave  rage 
'  percent 
of  scab 

Late  varieties 

Early  varieties 

Rural  lie\%'  Yorker 

Burbank 

Green  Mountain 

\  24 
:  32 
40 

Early  Ohio 
Triumph 
:           Irish  Cobbler 

44 

82 

Michigan;  Russet  Rural  (Late  Petoskey)  is  notably  scab  resistant. 
(Kotila). 


Minnesota;    Russet  Burbank  is  affected  but  slightly  by  scab. (Stakraan) . 
Control  of  scab 
1«    Sulfur  treatment  of  soil 

Interest  in  sulfur  treatments  for  scab  continues  and  v;hile  the  ap- 
plicability of  this  method  is  limited  to  those  areas  v/here  potatoes  are  grown 
intensively  and  the  use  of  sulfur  almost  takes  the  role  of  a  fertilizer  ap- 
plication, or  where  limestone  soils  make  the  raising  of  clean  potatoes  im- 
possible v/ithout  acidulation  of  the  soil,  it  is  to  be  hoped  that  this  promis- 
ing treatment  v4  11  be  extensively  tried.,  using  ordinary  sulfur,  finely  ground 
sulfur,  and  inoculfited  sj  Ifur. 

As  a  seed  treatment  device,  it  is  suggested  that  the  time  element  be 
considered  and  that  the  old  experiments  of  Halsted,  in  v/lrich  tubers  are  r'olled 
in  sulfur,  be  repeated,  using  the  sulfur  some  months  in  advance  of  planting 
in  order  that  oxidation  may  take  place. 

Collaborators'  comments  on  the  results  of  the  use  of  sulfur  soil  treat- 
ments are  given  below: 

Connecticut;     Benefit  from  GoO  pounds  sulfur  per  acre  in  scabby  land 
re^^.orted.  (Clinton). 


Nev/  York;     Sulfur  use  becoming  common  in  Ilassau  County.  (Chupp) 
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New  Jersey;     The  results  of  experiments  on  the  use  of  sulfur  in 

various  forms  as  a  means  of  controlling  scab  have  been  report- 
ed by  W,  H.  Martin  in  various  articles.  (See  references  3~8  in 
list  below. ) 


Table  57'    Results  of  experiments  in  New  Jersey  with 
sulfur  on  potato  soils. 3    (W.  H.  Martin). 


Soil  treatment 

,  Percent  of  clean 
tubers 

Average  of  six  tests: 

8,5 

Untreated  soil 

600  lbs.  inoculated  sulfur 

50.9 

Goo  lbs.  uninoculated  sulfur 

Average  of  three  tests: 

300  lbs.  inoculated  sulfur 

45-7 

600  lbs.  uninoculated  sulfur 

39-2 

Indiana;  C.  T.  Gregory  reports  no  control  with  sulfur,  6G0  pounds 
per  acre  in  Lake  County.  (Gardner). 

Michigan;    No  consistent  results  as  yet  v/i  th  sulfur  on  calcareous 

soil  in  Upper  Peninsula.    Experiments  being  continued.  (Coons). 

V/isconsin;    V/e  tried  out  the  Bac-sul  on  a  medium  heavy  loam  in 

Chippewa  County  arid  on  a  light  sandy  loam  in  Burnett  County. 
The  result  of  both  tests  shov/ed  no  advantage  in  the  use  of  the 
sulfur.    In  fact,  there  was  slightly  more  scab  where  sulfur  was 
used,  which  may  be  explained  on  the  ground  that  the  soil  was  not 
uniformly    infested  with  the  scab  organism.    This  experience  con- 
firms the  experience  which  we  had  in  I92O.  (Vaughan). 

Other  methods 

Mississippi ;    Many  are  culling  and  treating  seed.  (Neal). 

Arkansas ;    Treatment  has  given  negative  results.  (Elliott). 

Michigan;    The  scab  organism  is  but  another  plant  v;hich  can  be  looked 
upon  as  an  indicator......     Those  soils  where  clover  occurs  as  a 

native,  and  v/here  inoculation  is  unnecessary,  are  commonly  soils 
where  potato  scab  is  excessive  and  whei:;e  seed  treatments  for  scab 
are  uncertain  in  their  results.  (Coons^) 

Wisconsin:  Both  corrosive  sublimate  ard  formaldehyde  reduced  scab 
decidedly.  Corrosive  sublimate,  however,  proved  the  more  ef- 
fective.    (Brann  and  Vaughan-'-). 


V/estern  States ;  Continued  observations  and  experiments  have  demon- 
strated that  no  standard  or  uniform  potato  seed  treatment  with 
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mercuric  chloride  can  be  relied  upon  to  give  beneficial  results 
upon  certain  types  of  alkaline  aoils«    On  some  soils  treatment 
results  in  positive  harm  to  the  seed  potatoes  as  compared  with 
untreated  control  plots.    Treatments  have  to  be  worked  out  ard 
modified  to  meet  local  soil  and  water  conditions.  Formaldehyde 
is  non-effectual  against  common  scab  under  irrigation  v/here 
mismanagement  in  the  use  of  water  may  cause  an  excess  of  soil 
moisture  for  an  extended  period  at  any  time  during  the  early 
stages  of  tuber  development.     Steadily  growing  plants,  either 
treated  or  untreated,  maintained  free  from  excesses  of  drought 
or  moisture  appear  to  escape  disease  a  longer  time  than  where 
improper  application  of  v/ater  has  occurred.     (MacMillan,  H.  G, 
Potato  seed  treatments  in  western  states.  (Abstract)  Phytopath. 
12:  39.  Jan.  I922.) 
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Blackleg  caused  by  Bacillus  phytophthorus  Appel 

From  the  reports  of  collaborators  it  would  seem  that  while  blackleg 
in  general,  is  a  cool  climate  disease  and  distributed  largely  in  the  north- 
ern parts  of  the  country,  it  has  strong  capabilities  for  pe  rsistence  and  its 
period  of  appearance  is  correlated  with  heavy  rainfall.    In  Michigan,  Wiscon- 
sin, and  Minnesota  the  early  dam.ping-off  phase  was  largely  absent,  but  the 
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disease  developed  in  the  fall  to  some  extent.    In  sharp  contrast  to  the  mild 
form  of  decay  in  Minnesota  is  the  heavy  decay  according  to  inspection  reports 
in  North  Dakota.    The  weather  for  August  in  North  Dakota,  v/here  blackleg  ap- 
peared betv/een  August  I5  and  September  1,  is  of  great  interest  in  this  con- 
nection, the  follov/ing  being  the  official  summary^: 

"The  temperature  and  precipitation  for  the  month  averaged  near 
the  normal,     the  former  being  slightly  above  and  the  latter  slight- 
ly below  the  normal.     The  first  decade  was  the  driest  and  during  this 
period  harvesting  of  small  grain  was  practically  completed.  The 
ground,  hov/ever,  was  mostly  too  dry  for  fall  plowing  and  late  planted 
potatoes  suffered.    The  second  decade  was  the  coolest  of  the  month 
and  frequent  showers,  in  many  instances  quite  heavy,  relieved  the  drouth 
conditions.    The  third  decade  was  the  warmest  as  well  as  the  wettest 
and  at  the  close  of  the  month  the  ground  was  generally  in  excellent 
condition.    The  mean  temperature  was  Go.2''  or  1.8°  above  the  normal." 

Field  decay  in  the  V/estern  States,  previously  obscurely  known,  has 
been  thought  to  be  the  result  of  attacks  of  a  variety  of  organisms.     The  form 
of  rot  on  Netted  Gem  is  typical  of  the  manifestation  in  the  East,  the  decay 
taking  various  forms  which  simulate  other  western  potato  decays. 

Shapovalov  and  Edson*^  have  isolated  Bacillus  phytophthorus  from  many 
affected  tubers  and  proved  its  pathogenicity,  and  ability  to  produce  the 
typical  disease. 


Dates  of  earliest  appearance  of  blackleg^  1^21 

April  2...  California,  Colma  July  25  Minnesota,  Polk  County 

May  5-20..  Indiana,  Marion  County       August  Colorado,  Delta 

May  31'»««  Ohio,  southern  August  2....  Wisconsin 

June  G.,..  New  York,  Suffolk  Coynty    August  8-I5.  North  Dakota 
June  9"«»  Connecticut,  Cromwell 
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Mosaic  (cause  undetermined) 

Potato  mosaic  continues  to  be  of  great  interest  to  workers  in  plant 
pathology,  mosaic  problems  at  present  occupying  the  attention  of  many  investi- 
gators.    Results  of  experimental  to rk  conducted  in  the  Office  of  Cotton,  Truck, 
and  Forage    Crop  Disease  Investigations  throw  much  light  on  the  puzzle  and  un- 
doubtedly have  great  significance  in  potato  certification  work.    The  former 
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attitude  of  allowing  a  fairly  high  tolerance  of  mosaic  and  leaf  roll  of 
potatoes  (2-5%)  in  a  field  inspected  for  certification,  is  now  being  ques- 
tioned*    The  follov/ing  quotation  is  from  a  letter  distributed  to  men  interest- 
ed in  potato  certification  by  the  Office  of  Cotton,  Truck,  and  Forage  Crop 
Disease  Investigations: 

"Dissatisfaction  with  present  standards  of  certification  has 
been  manifested  before  in  reports  of  southern  state  workers  deal- 
ing with  the  behavior  of  northern  seed  under  their  conditions." 

in  this  connection  the  follov/ing  statement  made  by  Edgerton  and 
Tiebout-'  in  a  bulletin  of  the  Louisiana  Station,  is  also  noteworthy: 

"All  of  the  results  show  definitely  that  a  greater  consideration 
must  be  given  the  mosaic  disease  by  the  northern  growers  of  certified 
seed  if  they  expect  to  make  this  seed  popular  in  the  southern  states." 

Interesting  developments  are  presaged  by  fragmentary  reports  coming 
from  different  stations  dealing  v/ith  the  selection  and  increase  of  either 
clean  or  resistant  varieties.    The  work  of  Blodgett^  and  his  associates  at 
Hew  York  in  developing  the  index  system  gives  promise,  although  the  matter 
is  not  so  simple  as  one  night  suppose  without  investigation. 

"The  outstanding  result  of  this  year  was  that  practically  all 
potatoes  thus  indexed  as  being  affected  v/ith  mosaic  failed  to  show 
symptoms  of  the  disease  in  the  field  under  conditions  prevailing  in 
New  York  State  this  year.     Tais  result  would  seem  to  indicate  the 
general  unreliability  of  counts  made  on  mosaic  and  the  importance 
of  removing  mosaic  plants  by  roguing  under  such  conditions." 

Blodgett"^  also  reports  negative  results  in  an  attempt  to  kill  potato 
mosaic  virus  with  hot  v/ater  treatment  from  '^^SO'^Q,     This  is  taken  to  indicate 
that  in  the  range  in  temperature  used,  the  time  necessary  to  kill  the  mosaic 
virus  is  longer  than  that  for  the  killing  of  the  potatoes.    Perennial  solan- 
aceous  plants  are  mentioned  by  Melhus^  and  by  Gardner  and  Kendrick4  as 
potential  reservoirs  of  the  virus. 

The  follov/ing  are  the  comments  from  collaborators  on  this  disease: 

Nevy  Hampshire;  I^ot  as  prevalent  this  year  as  last.  (Butler). 

Vermont;    Apparently  less  than  last  year  but  this  loss  is  undoubtedly 
deceptive  as  it  v/as  very  difficult  to  diagnose  v/ith  the  extreme 
hot  weather.     Since  it  has  become  cooler,  some  fields  that  v/ere 
apparently  free  from  mosaic  are  showing  it.  (iMtman). 

None  to  IC^b  in  inspected  fields,  with  occasional  fields 
running  as  high  as  1^-2^%^  (Gilbert). 

Massachusetts;     Very  severe  in  some  cases,  but  generally  not  important 
v/here  selected  northern  grown  seed  was  used.  (Osmun). 

Rhode  Island;     Very  little  observed.  (Browning). 

Connecticut;    Probably  less  than  usual.  (Clinton). 
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Nevj  York;.    Reduction  in  yield  wherever  potatoes  are^.grofrn,  especially 
in  "v/hite  sprout"  areas.    Extremely  bright  Sunshij^e  masked  many 


Fig»  71-     Average  percQa.tage  of  mosaic  found  in  New  York  fields 
during  inspection,  summer  of  I92I.  (Chupp) . 

New  Jersey:  Less  than  usual,  reduction  in  yield  for  state  5%.  (Cook). 

Pennsylvania;  As  prevalent  as  usual,  most  important  in  northern  counties 
1%  reduction  in  yield.    Green  Mountain  and  Spaulding  Rose  most 
susceptible  varieties.  (Thurston  and  Orton). 

Virginia ;    Of  slight  importance  in  western  part  of  state,  no  observa- 
tions made  in  eastern  section.  (Promme).v 

West  Virginia:  No  cases  observed.  (Giddings). 

Kentucky;  IVIinnesota  certified  seed  was  grov/n  to  a  slight  extent  in 

spring  and  rather  extensively  in  fall  near  Louisville,    More  than 
doubled  common  stock  in  yield  and  was  slightly  better  than  best 
Louisville  stock.  (Valleau). 

North  Carolina:     The  average  infection  in  the  early  crop  would  probably 
be  between  10  and  15%,  but  in  35  me  instances  the  infection  was  as 
much  as  50%.     Another  disease  which  growers  have  not  recognized 
as  specific  and  hence  do  not  realize  the  importance  of  its  control. 
This  disease  is  being  introduced  every  year  through  seed  purchased 
from  the  north.  (Foster). 

Avery  County:    Distinct  symptoms  of  mosaic  were  absent,  and 
it  is  a  significant  fact  th:.t  aphids  were  also  practically  absent. 
(Shapovalov,  News  Notes,  Office  of  Cotton,  Truck,  and  Forage  Crop 
Disease  Investigations.     Aug.  6,  1^21,  page  5» ^ 
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South  Carolina;    Unimportant.  (Ludv/ig). 

Florida ;  Mosaic  v/as  prevalent  in  the  Kastirgs  section.  In  one  field 
of  27  acres  the  yield  v/as  cut  to  about  20  barrels  per  acre.  The 
seed  came  from  Maine  and  was  said  to  be  certified.  (Burger). 

Mississippi;    Mosaic  continues  to  be  the  dominant  potato  disease  in 

the  state.    It  occurred  in  about  the  same  amount  as  last  season. 
Bliss  Triumph  stock  continues  to  develop  a  heavy  percentage  of 
infection.    Observed  and  reported  about  the  middle  of  May  in 
practically  all  the  trucking  centers  in  south  Mississippi.  (Neal). 

Louisiana:  Very  common  on  Bliss  Triumph,  causing  very  serious  loss. 
Disease  was  particularly  bad  on  potatoes  grov/n  from  certified 
seed  in  the  Alexandria  district.    Growers  lost  at  least  ',15»000 
by  using  this  seed.     Loss  caused  by  this  disease  on  Triumph  variety 
all  over  the  state  from  25-75%«     (Sdgerton,  August  l). 

Arkansas:    Always  important.    One  hundred  percent  of  fields  in  state 
infested,  showing  5%  affected  plants.    Reduction  in  yield  for 
state  IC^.    It  was  first  reported  xn  June  from  payetteville,  but 
later  occurred  all  over  the  state.     Bliss  Triumph  was  very  sus- 
ceptible. (Elliott). 

Indiana ;    A  low  percentage  of  the  stand  affected.    Not  considered  a 
serious  factor  in  Indiana.  (Gardner). 

Michigan ;    Probably,  quite  as  usual.    The  mosaic  in  all  early  stock 
was  easily  overlooked  because  of  the  masking  effect  of  the  vigor 
ous  growth  brought  about  by  the  season.    In  late  Green  Mountain 
potatoes,  only  one  field  was  able  to  pass  inspection,  which  pei- 
mitted  no  more  than  ^0  mosaic.  (Coons). 

Wisconsin;    Triumph,  most  susceptible;    Green  Mountain,  medium;  Cobblers, 
Ohio,  Burbank,  and  Peerless, slight;    Rural  New  Yorker, little  if 
any.    Symptoms  may  have  been  masked  by  dry  weather.    Notably  less 
aphis  than  usual  this  year,  which  seems  important.  (Vaughan). 

Minnesota:     Largely  obscured  by  dry  weather  and  leaf  hopper  injury* 
About  as  abundant  as  in  previous  years.     (Department  of  Plant 
pathology) . 

Iowa;    More.    Found  in  Early  Ohio  and  Bliss  Triumph.  (Melhus). 

North  Dakota;     This  disease  has  not  been  pronounced  in  North  Dakota 
this  year.  (Bolley). 

Nebraska ;    Slight  amount  of  mosaic  in  western  potato  sections.  (Goss). 

Kansas;     Slight  amount  in  plants  from  northern  seed  (Bliss  Triun^jh). 
(Melchers). 

\7estern  States;  Mosaic  has  now  reached  such  a  degree  of  prevalence 
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throughout  the  Western  states  that,  if  neglected,  neither  reason- 
able yields  nor  any  substantial  progress  in  the  seed  improvement 
work  can  be  expected.    V/e  have  now  definitely  established  that 
it  reduces  the  yield  in  the  V/est  exactly  in  the  same  proportion 
as  it  does  in  the  East,  that  is  on  the  average  by  one-third.  It 
is  evident  also  that  in  a  number  of  successive  years  the  dis- 
eased plants  are  apt  to  go  from  bad  to  worse,  especially  under 
adverse  seasonal  or  poor  cultural  conditions.    We  have  no  exact 
knov/ledge,  hov/ever^  as  to  the  principal  agencies  transmitting 
this  disease  in  the  West.     Likev;ise,  we  lack  exact  experimental 
data  on  which  to  base  our  recommendations  for  control,  except 
what  We  have  learned  in  the  East.  (Shapovalov) . 

Montana ;     Very  canmon  and  widespread  throughout  the  state.  Innumer- 
able "mild  cases"  appearing  during  early  Septeraber  and  late  August. 
Taken  as  indication  of  frequent  transmission  and  rapid  spread  of 
the  disease  through  nid-sumner  weeks.  (Jennison). 

Colorado;     (Montrose  section).    Mosaic  was  noted,  though  no  pronounced 
cases.     (Shapovalov,  Mews  Notes,  Office  of  Cotton,  Truck,  and 
Forage  Crop  Dj£  eate  Investigations,  Aug.  6,  1*321,  page 

Utah :    Especially  severe  throughout  the  state.    Many  fields  exhibited 
as  high  as  50-60%»    No  fields  were  found  free.    Cache  and  Box- 
elder  Counties  appear  to  have  suffered  most  severely  from  the 
trouble.    It  would  be  safe  to  state  that  Utah's  crop  was  reduced 
from  15-25%  from  what  appears  to  be  the  typical  mosaic  of  the 
East.  (Richards). 

Idaho;  Potato  mosaic  is  becoming  of  increasing  importance  each  year 

in  Idaho.    Especially  bad  in  North  Idaho  this  year,     (Hungerford) . 

Common  in  southern  part  of  state,  varying  fran  trace  to  lOC^o. 
Present  in  every  fii.ld  inspected.  (Raeder). 

Oregon;    Apparently  of  considerable  importance,  coextensive  with  host; 
more  than  90%  in  some  fields.    Observations  this  year  show  disease 
to  be  widespread  and  serious  but  extent  of  yield  reduction  not 
determined.  (Bars's). 

California ;    Llosaic  occurred  in  all  districts  south  of  San  Francisco 
and  Sacramento.    All  fields  showed  this  disease  in  some  degree. 
Owing  to  the  association  of  other  diseases  it  is  difficult  to 
estimate  the  effect  on  the  crop.  (Milbrath). 

Losses  from  mosaic,  1S21 

Figures  from  New  York  inspections  (Table  59 ^  made  available  to  the 
Plant  Disease  Survey  through  the  courtesy  of  Barrus  and  Chupp  (Cornell  Univer- 
sity )c.re  here  reproduced  as  illustrating  typical  conditions  in  the  northeastern 
part  of  the  country  where  mosaic  was  important  in  practically  all  fields,  but 
where  its  symptoms  were  masked  by  weather  and  hopper-burn.    The  figures  from 
the  inspections  in  Nebraska  are  also  of  interest  (Table  Go) .  . 
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Table  Bstimated  reduction  in  yield  of  potatoes  due  to  mosaic,  as 

reported  by  collabor^^tors,  I92I. 


Estimated  reduction 

Estimated  reduction 

State 

in  yield  due  to 
:  mosaic 

State  ; 

in  yield  due  to 
m.osaic 

Vermont 

'  5-lC^. 

Arkansas  ; 

IC^o 

New  York 

:  1.5% 

Indiana  j 

0.1% 

New  Jersey 

,  Michigan 

Pennsylvania 

:  1% 

;  V/i  scons  in 

t 

Delaware  ! 

O.^fo 

South  Dakota 

t 

Virginia 

1% 

•  Montana 

10% 

Kentucky 

/[Ofo  in  early  crop, 

Utah 

!  12% 

less  in  late 

Idaho 

3% 

North  Carolina 

V/ashington 

!  15% 

Louisiana 

3C^,  very  serious 

:  Oregon 

1% 

Mississippi 

:  15% 

•  California 

Texas 

0.1% 

Table  59*    Percentages  of  mosaic  in  potato  fields  inspected  in  New  York 
during  the  summer  of  1^21 , 


Number  of 

Average 

County  • 

fields 

Acreage 

:  percentage 

inspected 

of  mosaic 

Allegany  ; 

iB 

59 . 00 

4,50 

Cayuga  < 

17 

54.50 

:  2.12 

Chenango 

12.75 

0.19 

Clinton 

3 

;  42.50 

:  2.11 

CorLlv.nd 

I7G.75 

O.lD 

Erie 

•  ^  i  . 

62.00  ! 

0.07 

Essex  I 

18.50 

4.13 

Franklin  i 

188.01 

3.38 

Genesee 

102.50 

0.28 

Livingston  • 

7 

37.50 

0.92 

Madison  < 

3  1 

b.OO 

Trace 

Monroe 

•  41 

18G.30 

o.oG 

Niagara  < 

4 

6.75 

:  0.00 

Oneida  1 

!  19 

•  55»^3 

:  0.49 

Onondaga 

22 

83.33  • 

:  0.03 

Ontario  j 

15 

:  64.16 

0.36 

Orleans  ; 

:  45.00 

0.07 

Oswego 

2S.00 

0.80 

Seneca  < 

9 

39.75 

Trace 

Steuben 

I  10 

53.50  1 

0.95 

V/ashington 

'  75 

170.15 

1.73 

V/ayne 

11 

23.00 

Trace 

V/yoming 

11 

:  27.00 

0.11 

Total 

426 

1539.78 

1.11 
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Table  60.  Percentages  of  mosaic  in  potato  fields  inspected  in  Nebraska, 
(Goss  and  Werner). 


Number  of 


County 

:  fields 

[  Acreage 

Var ietv 

tjp  rcentase 

,  inspected 

mosaic 

Box  Butte 

;    ^  ^ 

469 

Triumph  ; 

■  1.38 

Dawes 

•  213.5 

,  Triumph 

5-92 

4  ' 

16,5 

:  Early  Ohio  ; 

1.38 

Kimball 

3  ' 

40 

Triumph 

0.00 

Scotts  Bluff 

1  : 

10 

;  McClure  ; 

t 

Sioux 

X  ■ 

2 

•  Dov/ning  : 

t 

4  . 

,  Tr  iumph  ; 

•75 

Sheridan  ; 

1  : 

7 

Early  Ohio  • 

t 

Total  and  average 

46 

2.92 

Dates  of  first  indications  of  potato  mosaic.  1921 


Average 


March....  Louisiana,  Baton  Rouge 

May.   Mississippi,  Crystal  Springs 

June....,  Arkansas,  Payetteville 
June  4* • •  Oregon,  Hillsboro 


June  G...,.  New  York,  Suffolk  County 
July  19....  Wisconsin,  McNaughton 
Sept.  27...  Delav/are,  Bridgeville 
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tomato  mosaic.     (Abstract)    Phytopath.     12:  4!'    ^^'^'*  1922. 
5»    Melhus,  I.  E.    Mosaic  studies.  (Abstract)  Phytopath.  12:  A2., 
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Krantz,  P»  A.  and  G.  R.  Bisby.  Relation  of  mosaic  to  running-out 

of  potatoes  in  Minnesota.  Minnesota  Agr.  Exp.  Sta.  Bui.  197: 
1-31.    Illus.  Sept.  1921. 

Leafroll  (cause  undetermined) 


Leaf roll  continued  in  I92I  to  be  a  disease  of  major  importance  and  the 
subject  of  considerable  research.     In  the  summary  of  their  very  important 
contribution  to  our  knowledge  of  leafroll,  Schultz  and  Polsom2  make  the  follow- 
ing significant  statements: 
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"Leaf roll  is  transmissible  from  one  plant  to  another  by  means 
of  grafting  either  tubers  or  stalks  and  by  means  of  aphids. 

"I'et-necrosis  is  apparently  a  leafroll  syniptom. . . . .     It  de- 
velops in  the  dormant  tubers  without  relation  to  differences  in 
the  storage  temperature*    V/hen  it  occurs  as  a  symptom  of  leafroll, 
the  effects  of  the  latter  are  still  more  detrimental,  one  being  a 
decided  spindliness  of  the  sprouts.     Transmission  and  control  of 
leafroll  are  thus  concerned  indirectly  with  net-necrosis  and  spind- 
ling sprout. 

"Leafroll  and  mosaic  are  somev/hat  similar  types  of  diseases. 

"Inter-regional  differences  in  the  spread  of  leafroll  may  de- 
pend upon  differences  in  climate  and  in  the  abundance  of  aphids. 

"Roguing  has  proved  to  be  more  effective  in  eliminating  leaf- 
roll  than  it  has  been  for  mosaic,  at  least  in  northeastern  Maine." 

The  results  of  the  investigations  of  Schultz  and  Polsom,  in  so  far 
as  they  deal  with  the  correlation  of  foliage  degeneration  and  leafroll,  have 
been  atpplemented  by  A.  H.  Gilbert^  v/ho  presents  confirmatory  work. 

"(l)  Tubers  with  spindling  sprouts  invariably  produced  either 
leafroll  plants  or  plants  possessing  both  mosaic  and  leafroll  symp- 
toms . 

"(2)  Spindliness  of  sprout  v/as  often  correlated  also  with  net- 
necrosis.     Eyes  in  or  near  necrotic  tissue  produced  spindling  sprouts, 
while  other  eyes  from  non-necrotic  portions  of  the  same  tuber  pro- 
duced sprouts  apparently  normal.    I'lo  disease-free  plants,  however, 
were  secured  from  tubers  either  partially  or  entirely  necrotic. 

"(3)  Every  net-necrosis  tuber  produced  plants  shov/ing  typical 
and  advanced  leafroll,  but  not  all  leafroll  plants  were  from  net- 
necrosis  tubers. 

"(4)    V/ell  narked  symptoms  of  both  mosaic  and  leafroll  occur- 
ring s inultaneously  in  the  same  plant  have  been  observed  in  a  number 
of  instances." 

Blodgett  of  Kevf  York  has  continued  his  "indexing"  system  of  testing 
potatoes.  (See  mosaic). 

The  importance  of  the  disease  in  I92I  is  shown  by  the  estimates  of 
yield  reduction  given  in  Table  Gl. 


Table  61.  Estimated  reduction  in  yield  of  potatoes  caused  by  leafroll, 
1921,  according  to  collaborators. 


State 

Estimated  percentage  - 
reduction  in  yield 

state 

•Estimated  percaitage 
reduction  in  yiel3 

Vermont 

5-10 

North  Carolina 

5 

New  York 

1  or  more 

Indiana 

3 

New  Jersey 

5 

Montana  ; 

2 

Pennsylvania 

10 

:  Idaho 

Slight 

IvJaryland 

2 

■  V/ashington 

t 

Virginia 

1 

:  Oregon 

t 

Kentucky 

10 

California 

Tennessee 

t 
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The  follovdng  comments  from  collaborators  are  of  interest  in  review- 
ing the  situation  of  various  states: 

Vermont;    On  the  average  a  little  more  than  last  year.    Common  every- 
where, shov/ing  greatest  injury  in  July  at  time  of  blossoming j 
2F)%  of  the  fields  infested  with  perhaps  25%  affected  plants  per 
field.  (Lutman). 

Becoming  increasingly  prevalent  in  Vermont.  (Gilbert). 

Nev/  Hampshire;    More  abundant  than  last  year.  (Butler). 

Massachusetts;    Common  on  home-grown  stock.  (Osmun). 

Rhode  Island;    None  observed.  (Browning). 

Connecticut;    More  or  leas  seen,  but  apparently  of  the  dry  weather 
type.  (Clinton). 

Nev/  York;  Extremely  dry  weather  here  made  it  hard  to  distinguish  leaf- 
roll^    'Blue  sproutfe    r.ore  heavily  infested  than  white  sprouts. 
(See  Table  G2  for  results  of  inspections)  (Chupp). 

New  Jersey;    Slight  tracU  on  early  crop,  about  15%  infection  on  the 
late  crop.  (Cook). 

Pennsylvania ;     Very  impo.rtant.     Reducing  the  yield  in  the  state  10%.. 
Field  counts  as  high  as  lOG^o  are  frequent.  (Thurston  and  Orton). 

Kentucky;     Leafroll  was  present  in  about  the  same  perceitage  as  last 
year  and  was  a  disease  of  considerable  importance,  occurring  in 
97%  of  the  plantings  with  a  percaatage  of  1  to  7%*    I  estimate 
the  reduction  in  yield  at  10%.  (Valloau). 

North  Carolina;    Common  in  the  early  Eastern  Shore  crop  and  also  in 
the  crop  grovm  in  t)ie  mountains.  (Poster). 

South  Carolina ;    Unimportant.  (Ludwig). 

Mississippi ;    Not  present  to  any  extent  in  the  state.  (Neal). 

Louisiana ;    Slight  infection  noticed  in  various  parts  of  the  state, 
but  apparently  of  ho  economic  importance  as  yet.  (Edgerton). 

Arkansas :    Not  observed.  (Elliott). 

Ohio ;    Our  observation  has  been  that  with  ordinary  methods  of  handling 
a  good  stand  of  seed  is  badly  run  out  by  the  third  year. (Clayton) . 

Indiana ;    Serious  feature  in  crop;    not  easy  to  detect.    Of  greenhouse 
tests,  found  in  seed  from  nine  counts,  reducing  yield  3%" (Gardner) . 

Michigan;    Masked  by  hot  weather  effects.  (Coons). 

Wisconsin;     A  few  cases  of  questionable  identityt  (Vaughan). 
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Mirni esota ;    Probably  the  sanie  as  last  year,  not  very  important  since 
very  little  was  observed.    Mostly  obscured  by  hopper  injury. 
(Dopartnent  of  Plant  Pathology). 

North  Dakota;    Not  sufficiently  pronounced  to  be  specifically  recog- 
nized. (3olley). 

South  Dakota;     Trace.  (Evans). 

Nebraska ;     Very  slight.  (Goss). 

Kansas;    llo  report.  (Melchers). 

Montana ;     Only  occasional  cases  found  in  this  state.  (Jennison). 

Colorado ;     Some  leafroll  reported  in  different  sections,  especially  in 
the  San  Louis  Valley.     Extent  of  disease  unknown.     (Bureau  of 
Crop  Estinates  report). 

Utah ;     Leafroll  is  not  clearly  defined  in  Utah.  (Richards). 

Idaho;    Fairly  cconon;  reducing  yield  slightly.  (Hungerford) . 

Washington;     Seen  in  two  locations.  (Dana). 

Oregon ;  Prevalence  unknown  ~  no  systematic  survey.    Probably  more 
general  tlian  we  have  knov/ledgc  of.  (Barss). 

Calif  or  nia ;  Very  general  tiiroughout  the  state.    All  fields  affected 
more  or  less.     Losses  ranging  from  5-20r^  per  field;     in  Los 
Angeles  County,  injury.  ('lilbrath) . 

Table  G2.    Percentages  of  Heafroll  in  potato  fields  inspected  in  Nev; 
York  during  the  summer  of  i^Sl. 


IIo.  of  ; 

County  : 

fields  : 

Acreage: 

inspect- 

ed : 

Allegany  : 

18 

59.00  : 

Cayuga 

17  ■ 

54.50  : 

Chenango 

5 

:    12,75  : 
42.5c  : 

Clinton 

9  • 

Cortland 

176.75  : 

Erie 

28 

•    b2.00  : 

Essex 

18.50  : 

Frantrlin 

188.01  : 

Genesee 

9 

:  102.50  : 

Livingston 

:  7 

37.50  : 

Madison 

:  3 

:      b.OO  : 

Monro e 

:  41 

:  I8G.3O  : 

Average 
percent- 
age of 
leafroll 


C  ounty 


No.  of  : 

fields  :  Acreage 
inspect- 
ed 


Average 
percent- 
age of 
leafroll 


0.20 

O042 
1c7d 
0.4J 
0.48 
0.55 
0.11 

0.33 
0.15 

0.92 
Trace 
0.55 


iJiagara 
Oneida 
Onondaga 
Ontario 
Orleans 
Oswego 
Seneca 
Steuben 
■.Washington 
V/ayne 
Wyoming 
Total 


4 
19 
22 

15 


9 

10 

75 
11 

_  U. 
42o 


6.75 
55.^3 

83.33 
64.  iG 
45.00 
25.00 

39.75 
53.50 
170.15 
23.00 
27.00 


1.14 
0.17 
1.13 

Trace 
2.02 
0.05 
0.17 
0.4b 
0.09 
0.20 
0.12 


1539.7^ 


0.43 
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Table  62  detailirxg  results  of  field  inspections  is  given  to  illustrate 
general  field  conditions  in  New  York  state.    Although  the  figures  are  not  nigh, 
leafroll  being  hard  to  detect,  they  throw  light  on  the  magnitude  of  the  leai- 
roll  problera  in  northeastern  United  States,  since  these  fields  were  foi"  the- 
most  part  grown  from  certified  seed  of  I92O  and  represent  the  conditions  in 
standard  certified  lots  of  seed. 

Recent  literature 

Cited 

1.  Gilbert,  A.  H,     The  correlation  of  folia/;e-degeneration 

diseasesof  the  Irish  potato  v/it'i  v£.ri.itj.oiu.-  o-    l.\\c  tufier 
and  sprout.   (Abstract)  Phytopath.  12;  40.  Jan.  1922. 

2.  Schultz,  E.  S.  and  Donald  P'olsom.     Leafroll,  net-necrosis, 

and  spindling  sprout  of  Irish  potato.  Jour.  A^r.  Res.  21: 
47-80.  April  1921. 

Not  c  ited 

Poex,  Et.     Los  relations  entre  la  leptonecrosse  et  1 'enroulement. 
(The  relations  between  leptonecrosis  and  leafroll).  Bui. 
3oc.  Path.  Veg.  Prance  8:  24-28.  I92I.  (Abstract  by  C .  L. 
Shear  in  Hot.  Absts.  10:  Entry  660.  1922. 

Tipburn  (non-parasitic)  and  hopperburn  induced  by  leafhoppors  (Empoasca  raali) 

Tipburn  and  hopperburn  were  probably  the  most  important  troubles  of 
potatoes  last  year  and  in  the  aggregate  caused  enormous  money  loss  to  grov/ers. 
Entomological  reports  confirming  the  original  work  of  Ball  and  his  associates 
as  to  the  etiology  of  hopperburn  have  come  in  increasing  numbers.    On  the 


+  severe  loss  -  slight  loss 

V  moderate  loss  0  occurrence 


Fig.  72,     Importance  of  tipburn  and  hopperburn  in  1^21 . 
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other  hand,  lutman^  maintains  that  there  is  a  distinct  trouble  called  tip- 
burn  associated  v/ith  death  of  the  marginal  vein,  due  to  loss  of  water  and  in- 
dicated by  a  browning  of  the  entire  region.     The  report  from  Bolley  of  North 
Dakota  quoted  below  is  interesting  in  this  connection.    Poison  and  Sci..alt23 
confirm  the  position  of  Lutnian,  in  statin^^  that  in  Maine  in  I92I,  the  hopperburn 
type  of  tipburn  v/as  not  seen.    Comparative  studies  should  be  made  and  the 
facts  ascertained  for  each  state  in  order  to  determine  the  relative  importance 
of  those  tv/o  troubles.    In  this  discussion,  no  attempt  is  made  to  decide  the 
type  of  tipburn  the  collaborator  is  reporting,  but  comment  is  freely  quoted 
from  the  various  states. 

Tiie  importance  of  tipburn  in  I92I  is  indicated  in  Table  63  and  on  the 
map  {?ig.  72),  and  by  the  reports  frora  collaborators  quoted  below. 


Table  63.     Losses  fror.  tipburn  ar,d  hopperburn  of  potato,  1^21 . 


State 

Loss 

:  State 

Loss 

Maine 

Severe 

:IJorth  Carolina; 

2^3  severe  hopperburn 

Vermont 

observed. (Shapovalov 

New  Hampshire  ■ 

Prevalent 

rl.Iississippi 

.Trace 

Massachusetts  ; 

Serious  ar.u  general 

:  Ohj  0 

.Widespread  and  severe 

Rhode  Island 

•  Very  common 

•.Indiana 

Connecticut 

,  Less  than  average  year- 

:  Michigan 

15-2G^o 

Hew  York 

^-IC^^ 

: Wisconsin 

ICf;  (moderate) 

Pennsylvania 

:Minnesota 

IC^o 

'.Vest  Virginia 

25%,  v/orst  trouble 

:  :?]orth  Dakota 

:  Unimpo  rta  nt 

Kentucky 

Usually  important 

: South  Dakota 

Tennessee 

;  Fairly  destructive  in 

: Nebraska 

•Considerable 

:    East  Tennessee 

:  Kansas 
cMontana 
: Idaho 

Quite  severe 
I'.ore  common 
:Less  important 

Quebec ;  Hopperburn  occurs  periodical 
ly  whenever  dry  conditions  pre- 
vail in  potato  growing  areas. 
Has  been  very  prevalent  in  Que- 
bec (1921)  and  caused  consider- 
able loss.    Irish  Cobbler  is 
more  susceptible  than  Green 
Mountain.  (3.  T.  Dickson-^). 

Vermont;  Tipburn  of  physiological 
cause  was  much  m.orc  prevalent 
in  1921,  being  the  most  im- 
portant potato  disease  of  the 
year  and  reducing  the  yield 
for  the  state  ^-10^^.  The 
trouble  was  purely  physiologi- 
cal, there  being  practically 
no  hoppers.    First  seen  July 
6  at  Burlington,  doing  great- 
est injury  July  25-(Lutman). 

Massachusetts;  General  on  early 


Fig.  73*     Occurrence  of  tip^ 
burn  in  Vermont,  1921.  (Lutman). 
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varieties  in  unspraycd  fields.    Green  Mountain  not  seriously 
affected.    Dibble's  Russet  practically  not  at  all.  (Osmun) . 

Connecticut:    Ilext  to  preniaturing,  tipburn  has  been  the  most  conspicu- 
ous potato  trouble  of  the  year.    Due  to  quite  variable  weather 
rainy  days  follov;ed  by  bright  hot  ones  and  unusual  hot  weather 
as  a  v/hole.  (Clinton). 


Hew  Yorlc;    Important,  more  prevale/it  than 
last  year,  causing  1%  reduction  ii". 
yield  for  the  state,  estimated  at 
5-lC^o  wherever  potatoes  are  grov/n. 
First  appeared  in  July  in  Orange 
County,  cau-.ed    '   'vjt  dry 
weather.  (C'lU:  .o)  . 


+  severe  loss 
V  moderate  loss 
-  slight  loss 
9  very  slight  loss 


Fig.  74*     Tipburn  and  hopperburn  of  potatoes  in  New  York,  I52I. 
(Chupp) . 

Table  Percentages  of  tipburn  in  potato  fields  inspected  in  New 

York  during  the  summer  of  1921. 


C  ounty 


Mo.  of 

fields 

inspect' 

ed 


Acreage 


Average 
percent- 
age of 
tipburn 


C  ounty 


No.  of 

fields 
inspect 
ed 


Acreage 


Average 
percent. 

age  of 
tipburn 


Allegany 

Cayuga 

Chenango 

Clinton 

Cortland 

Erie 

Essex 

Franklin 

Genesee 

Livingston 

Madison 

Monroe 


IF 

17 

5 
3 

28 

9 
7 
3 


59.00 
54.50 
12.75 
42.50 
176.75 

62.00 
18.50 
188.01 
102.50 
37.50 
b.OO 

186.30 


5.00 
6.88 
3.92 

6.p9 
9.60 
4.81 

5.14 
10.89 
1.96 
6.72 
0.01 
10.31 


Niagara  ; 

4 

6.75  : 

Oneida 

19 

55.83  : 

Onondaga 

22 

83.33  : 

Ontario 

15 

64.16  : 

Orleans 

45.00  : 

Oswego 

25.00  : 

Seneca 

39.75  : 

Steuben  ; 

10 

.     53.50  : 

Washington 

75  : 

170.15  : 

Wayne 

11 

;    25.00  : 

V/yoraing 

11 

:     27,00  : 

426  ; 

l'^39.78  : 

0.01 

20.64 
14.40 

1.12 
0.09 
50.00 
19.62 
1.69 
18.72 
26.30 
16.00 
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Pennsylv^snia ;    More  important  than  usual,  causing  8%  reduction  in 
yield  for  the  state,  being  very  severe  in  the  southeastern 
section  on  unsprayod  fields,  due  to  drouth.  (Thurston  and  Orton). 

Maryland ;     Trace.     (Jehle  and  Temple). 

V/est  Vix^fiinia;  More  prevalent  than  usual,  Doing  the  worst  potato 
trouble  in  nearly  all  localities,  causing  a  25%  reduction  in 
yield  for  the  state.  Particularly  severe  in  early  varieties 
in  the  Ohio  Valley  and  lov/er  altitudes.  A  fev;  localities  in 
the  higher  altitudes  not  seriously  affected,  (Giddings). 

Kentucky;     This  disease  is  usually  important,  but  flea  beetle  injury 
'.7as  so  severe  this  year  that  the  injury  from  hopperburn  could 
hardly  be  recognized.  (Valleau). 

Ohio ;     Tipburn  is  causing  more  damage  at  present  than  any  other 

trouble.     Between  drouth  aixl  tipburn,  the  crops  in  central  and 
soutrhern  Ohio  have  been  practically  a  failure.    In  northern 
Ohio  the  early  potatoes  have  suffered  severely,  but  the  trouble 
is  not  yet  prevalent  on  the  late  crops.     Leaf  hoppers,  which 
transmit  this  trouble,  are  very  abundant  in  the  fields  of  late 
potatoes.  (Clayton). 

Indiana ;  Less  prevalent  than  usual,  causing  a  4%  reduction  in  yield. 
A  serious  factor  all  over  the  state  in  the  early  crop,  causing 
foliage  reduction  and  premature  death.     The  hot  v/eather  of  June 
and  July  favored  the  disease.  (Gardner). 

Michi,'?,an;    Experiments  conducted  at  the  Upper  Peninsula  Sub-station, 
Chatham,  during  the    I^IS         I92O  seasons,  as  well  as  at  other 
State  experiment  stations,  have  proved  conclusively  that  the 
pci-ato  leaf  hopper'  is  the  cause  of  the  injury.     The  importance 
of  che  potato  leaf  hopper  as  a  potato  pest  was  demonstrated  in 
a  favorable  season  such  as  in  1919»  when  the  potato  vines  in 
many  sections  of  i:he  state  were  killed  as  early  as  the  latter 
part  of  July  before  the  !;ubors  had  reached  marketable  size.  As 
a  consequence,  a  great  many  growers  suffered  an  entire  loss  of 
the  cropr     The  loss  to  the  Upper  Peninsula  potato  grov/ers  in 

1919  from  this  in;iury  alone  was  estimated  at  vl>000,000  

The  overwintering  adults  and  the  nymphs  of  the  first  generation 
are  of  primary  importance  in  the  control  of  hopperburn  for  they 
give  rise  to  tiie  destructive  second  generation.     Tlie  destruction 
of  the  adult  potato  leaf  hopper  is  very  difficult,  but  it  can 
easily  be  repelled  by  ^plying  some  kind  of  covering  to  the 
potato  vines  v/hich  the  leaf  hopper  does  not  like.  Bordeaux 
mixture  5~5~5Q  serves  this  purpose  very  v/ell  and  at  the  same 
time  controls  other  diseases  which  attack  the  potato  leaves. 
Bordeaux  mixture  should  be  applied,  from  underneath  so  as  to 
cover  the  under  side  of  the  leaves,  as  it  is  here  that  the 
adults  lay  their  eggs  and  the  nymphs  feed.     At  least  four 
applications  diould  be  made  duririg  the  grovdng  season.  The 
first  application  diould  be  made  v/hen  the  vines  are  from  three 
to  six  inches  tall,  this  to  be  followed  about  a  week  later  by  a 
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second  spraying.     Tae  subsequent  applications  ^  ould  be  made 
at  intervals  of  IO--I4  days*    The  first  two  sprayings  will  repel 
the  over-wintering  adults,  v^ile  the    later  sprayings  will  ward 
off  the  adults  of  the  first  generation  which  come  to  potato 
fields  to  lay  egg  for  the  second  generation.  (Kotila4). 
Fifteen  to  twenty  percent  loss.  (Coons). 

Wisconsin;    More  prevalent  than  usual,  being  most  severe  in  the 

central  and  southern  parts  of  the  state,  causing  a  IC^  reduction 
in  yield.    First  appeared  June  25  at  Madison,  doing  greatest  in- 
jury during  the  hot,  dry  period  from  July  1  to  August  25.  Triumph 
and  Ohio  were  highly  susceptible.    Green  Mountain  mediui^,  and 
Rural  New  Yorker  resistant.  (Vaughan). 

Minnesota ;    Very  important,  most  serious  disease  of  potato,  being  much 
more  prevalent  than  usual,  and  causing  a  IC^o  reduction  in  yield 
for  the  state.  (Section  of  Plant  Pathology). 

lov/a ;     Fifteen  percent  reduction  in  yield.  (Melhus). 

North  Dakota;     Tipburn  rather  common.     In  association  with  heat  dur- 
ing late  June  and  early  July,  appeared  to  result  in  a  good  deal 
of  destruction.    Do  not  think  there  is  any  indication  that  this 
disease  is  particularly  associated  with  the  attack  of  leaf 
hoppers.    No  doubt  these  insects  increase  the  destruction.  It 
seems  to  be  wholly  associated  with  some  root  trouble  which  causes 
the  plants  to  fail  to  furnish  sufficient  v/ater  to  meet  the  trans- 
piration taking  place  on  the  marginal  points  of  the  leaf  and 
particularly  from  the  v/ater  pores.    It  is  naturally  pronounced 
in  its  destruction  at  times'  when  transpiration  is  excessive  and 
moisture  is  deficient.  (Bolley). 

South  Dakota;  Very  important,  causing  a  5%  reduction  in  yield  for  the 
state.     Scarcely  a  field  is  without  it.  (Evans). 

Montana :    More  commonly  seen  than  last  year,  especially  during  the 

latter  part  of  the  summer  v/hen  weather  was  hot  and  dry.  ( Jcnnison) . 

Penton  and  Ressler^  have  produced  a  tipburn  artificially  with  injec- 
tions of  emulsions  made  from  adult  leaf  hoppers.    They  suggest  that  Bordeaux 
mixture  does  not  prevent  tipburn  by  its  action  on  the  leaf,  but  rather  by  its 
action  on  the  insect. 
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Penton,  F.  A.  Progress  report  on  the  season's  v/ork  on  the 
production  of  potato  tipburn.  Jour.  Econ.  Entom.  I4: 
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(Abstract  by  J.  E.  Kotila  in  Bot.  Absts.  9:  Entry 
I5G0.  1921.) 

Anthracnose  caused  by  Colletotrichum  atramcntarium  (Berk  k  Br.)  Taub. 

Anthracnose  v/as  reported  from  tv/o  states  this  year  -  Ohio  and  V/est 
Virginia.     It  was  less  prevalent  than  last  year  in  Ohio  where  it  was  first 
found  October  21  in  Geauga  County,  and  v/as  of  slight  importance.    For  West 
Virginia,  Giddings,  on  August  29,  reported  anthracnose  causing  quite  a  little 
injury  in  one  field  near  Morgantovm.    He  says,  "There  is  no  doubt  in  my  mind 
from  all  the  evidence  secured  in  the  laboratory  as  well  as  in  the  field  that 
the  Colletotrichum  was  the  cause  of  the  injury  in  this  case.     I  cultured  the 
fungus  from  lesions  on  the  live  stalk  and  secured  practically  pure  cultures 
in  every  case." 


Tuber  rots  caused  by  Fusarium  spp. 

This  type  of  trouble,  showing  chiefly  as  a  rot  of  the  stored  product, 
is,  in  the  aggregate,  as  shown  by  the  market  inspection  reports  (Table  G5)  a 
source  of  enormous  loss.    Reports  in  general  need  to  be  interpreted  in  the 
light  of  conditions  at  time  of  shipment,  and  with  reference  to  the  part  of 
the  country  from  which  shipments  arise.     In  general  it  may  be  said  that  west- 
ern grovm  potatoes,  due  perhaps  to  sweating  in  cars  and  to  particular  pathogens, 
are  seriously  injured  during  their  long  transit,  while  eastern  grov/n  stock  is 
prone  to  rot  in  shipment  or  storage  only  if  the  tubers  are  bruised  or  wounded 
or  if  ventilation  is  neglected.     The  figures  for  the  Michigan  I92O  crop  are 
complicated  by  the  existence  of  much  injury  from  "field  frost"  v/hich  passed 
rapidly  into  Fusarium  decay  or  into  slimy  soft  rot.  (Contrast  I92O  figures  for 
i.iichigan  with  I92I  figures.)     In  the  main,  the  figures  but  serve  to  show  the 
existence  of  problems  peculiar  to  sections,  and  of  problems  in  crop  handling 
and  transportation  deserving  of  continued  work. 


Table  G^*  losses  from  Fusarium  tuber  rot  caused  by  Fusarium  spp.,  as 
shown  by  examination  of  cars  at  destination  by  inspectors  of  the  Bureau  of 
Markets  and  Crop  Estimates,  I92I. 


Origin  of 
shipme nt 

Range  of  dates     :l'Iumber  of:  Average 
of  inspection      rears  withrpercentage 
jdecay        :of  decay 

Range  of  percentage 
of  decay 

No.  cars- 

Percent 

Colorado 

1920  CROP 
Jan.  G-April  13:          I6     :  4 

4 
12 

G-13 
,  2-4 

3o8 
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Number  of: 

Average 

Range  of  pe  rcentage 

Origin  of  ; 

Ran-o  of  dates  j 

cars  with: 

percentage 

of  decay 

shipment  : 

of  inspection  : 

decay  ; 

of  decay 

'No.'  oars; 

Percent 

Delaware  ; 

April  9'  -  May  I4  . 

•  : 
•2  ; 

2 

2  : 

2 

Idaho  : 

Mar.  7  -  April  3O! 

3  J 

3  ! 

3  ! 

2-4 

Illinois  : 

Fobr«'  24-20  : 

3  ! 

3  ! 

3  s 

l-S 

Kansas           ■  \ 

Mar.  14    '  ■■• 

1  5 

5  . 

1  : 

5 

Maine  : 

Jan.  5  ~  July  21  : 

65  : 

27-47 

13  ! 

2-A 

si 

Maryland  : 

Mar.  17-21 

2  ! 

4 

2  ; 

Michigan  ; 

Jan.  4  -  Ju-ly  21  ! 

129  J 

3 

!             2  i 

2*^-30* 

1"^  ' 

IM  ' 

1-4. 

Minnesota  ; 

Jan.  3  -  Juno  3 

130 

■4  = 

^1 

Mar.  28  -  May  24  j 

:        99  ! 

1-4 

Montana  : 

5 

3 

2-5 

Nebraska           '  • 

Jan.  10  -  Mar.  17: 

■ ': 

11  .  : 

10 

■  7 

fS-20 
J 

:  4 

2-4 

New  Jersey 

Jan.  4  -  Mar.  iG  < 

2  : 

■4 

:         2  : 

3-5  ■ 

New  York  ; 

Jan.  b  -  July  6 

.      114  • 

4 

:        32  ! 

fi-20 

:  82 

1-4 

North  Dakota 

Jan.  3  -  Mar.  2G 

10 

:  4 

■  5-10 

7 

:  2-4 

Oregon 

:Mar.  2  -  April  21 

2 

:       .  4 

:  2 

Pennsylvania 

Mar.  11  -May  2 

9 

'  7 

:         7  ; 

5-i4 

:  2 

2-d 

Washington 

: April  29 

'IT  J 

:          1      I          15  ' 

:  ^  1 

Wisconsin ■ 

:  Jan.  5      June  I3 

:  55 

:  3 

5-12  ■ 

;  4^ 

:      .  1-4 

V/yoming 

:Febr.  1 

:  1 

!  4 

:  1 

d 

Canada 

:Pebr .  3  -  June  2 

:  21 

f  3 

:  21 

Unknown 

:Jan.  4  -  June  22 

:  63 

:    .  4 

:  1 

:  6 

:      6-13  . 

1-4 

Total. . . 

  6zi.^) 

1921  CROP 

Alabama 

:June  10 

!  1 

9 

:  1 

:  9 

2#  , 

California 

:July  22  -  Nov.  11 

:  2^ 

;  2 

:  7 

Colorado 

:Aug.  22  -  Doc.  1 

!  9 

!  27-357/^- 

:  5-18 

:  .8 

i  IG 

2-4 

Delaware 

:Aug.  4-29 

;    I  ■ 

:  10-33 

:           3.  . 

Florida 

:Apr.  5  -  May  9 

:  11 

i  ■■  4 

:  4 

5-7 

7 

:  2-3 

Georgia 

iJune  6  -  July  13 

^  4 

;  I 

:  4 

:  2-5 

Idaho 

-.Aug.  24  -  Dec.  7 

:  1 

:  3 

7-« 

:  9 

:  2-4 

Indiana 

:Sept.  3 

:  1 

:  2 

:       ■  1 

:  2 
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iliuraoer  of 

Average 

Range  of  percen  tage 

vx  x^xii  01 

;    KcjngC    Ox  CLcjL.6G 

, csrs  v/ith 

•percentage 

of  decay 

,     \J±  XlibPUOuXUIl 

,  docay 

;  0 1    u.  b  C  a  y 

:no.  cars 

Percent 

«  Ti  1 T  V  1  ? 

1 

P7 

:  1 

27 

XA./ u  X  S  X  d  I  io. 

PT 

£-X 

1 

40* 

:  2 

:  5-10 

:        lo  ' 

2-4 

iViCl  XJ  iO 

'  4 

;  11 

:  5-22 

:  40 

2-4 

Tulv  R  _    Ann  TO 

A 

r* 

5 

L     T  "7 

:  b-13 

;Aug.  18 

:  21 

:  1-4 

X 

>  X£- 

:  1 

12 

Ml       i  0 p T*. 

PT 
dX 

p 

;  £. 

:  21 

?v1  i  n  ri  p  ^  0 1"  Pi 

■rtUg  •    £.  ^    —  JJoO  •  X_) 

P. 

0 

:  1 

12 

:  5-23 

ocpu*  £.0  —  uoc •  /; 

42 

1-4 

4 

c; 

5-10 

10  • 

1-4 

»T  <^  1^  vt  f3  M  0 

.July  25  -  nov.22 

14 

0 

:  55-65 

I  2 

20-25 

Til  1  ir                   T\an       P.  . 

10 

2-5 

T  P^^ 

:  7 

:  24 

12-35* 

^ 

:  5-10 

►  Alio      OA        "n^*^  H 

'Aug*        —  Dec*  0 

:  6b 

:  1-4 

2 

5-10 

1-4 

June  XX  —  «juxy  Xy 

10 

.  30-4V 

10 

5-18 

18 

1-4 

T\l       V»  T  W             Q  1^  /N  4*  CS 

;wov.  x^  —  Dec  •  ^ 

4 

:           3  • 

4 

2-4 

unio 

UCt,.    xU  ! 

1 

1 

A 

Juxy  li^  ; 

X 

:         1  : 

03  * 

, /\ug  •  X/      1*40 V »  ^-X; 

2 

4 

Oil            X  sj^^.iia 

Mpv   P7  Tiinri 

IV  Id  J/     ^/     —  ULtiiC 

1  7 

5  • 

9.  on 

12 

1-4 

South  Dakota 

Nov.  1 

T 

>  X 

2 

1 

2 

:May  10  ; 

X 

G 

1 

b 

1  ill  fT        T  "7          ri/-.  4-  TV 

;  Aug  *  ■L(  —  wc  t,  •  £.  ^ 

7 

4 

7 

2-0 

V  X  X  g  XXiXO 

J  Apr  *    £1^    —    Aug  •  eiti 

170 

7  . 

4 

55-05 

13 

15-45 

42  ; 

5-13 

111  • 

V/n      1  rip  t'on 

X 

1  : 

b 

UCt,.   dv  -  Uec.   X[) ; 

b 

3 

2-5 

An+        "21            T■^r^•Ir        Ot,  . 

UCt.   ^p-^  ~  i'iOV*   <iD ; 

4 

2 

4  : 

2-3 

Unknown 

July  7  -  Dec.  I3  : 

52  . 

7  = 

2  : 

55-65 

3  : 

25-27 

10  : 

5-10 

37  : 

1-4 

.  7G0 

 Total  number  cars  of  potatoes  inspected  (calendar  year  lS2l)  6,035 

*  Associated  with  slimy  soft  rot.  #  Associated,  with  leak. 
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Recent  literature 

Goss,  R.  »/.     Temperature  and  humidity  studies  of  some  Fusaria  rots 
of  the  Irish  potato.     Jour.  Agr.  Res.  22:  65-79.  PI.  10-11. 

Oct.  8,  1921. 

Jelly  end  rot, probably  caused  by  Pusarium  sp. 

Vfe stern  States;  Jelly  rot  is  a  persistant  and  very  annoying  trouble 
in  the  irrigated  sections,  associated  with  the  long-shape  var- 
ieties, such  as  Burbank  and  Netted  Gem.     As  the  writer  has  point- 
ed out  on  several  other  occasions,  this  trouble  presents  a  great 
deal  more  complicated  condition  than  if  it  wore  merely  Pusarium 
stem-end  rot.    Moreover,  certain  preliminary  cultural  work  of 
the  last  tv/o  seasons  tends  to  indicate  that  the  true  jelly  decay 
may  not  at  all  be  due  to  Pusarium,    How  and  why  this  trouble  came 
about  and  how  it  may  bo  prevented  -  for  those  questions  we  have 
no  answer  at  present.  ( Shapovalov ) , 

Idaho;     Unimportant,  occurring  in  isolated  cases.  (Raeder). 

Jelly  end  rot  is  affecting  the  Gems  rather  more  than  in 
southern  Idaho  ov;ing  to  the  fact  that  there  is  a  large  percentage 
of  stock  that  is  very  much  pointed  at  the  stem  end.    Of  course, 
this  difficulty  or  disease  only  affects  the  off -shape  tubers. 
(E.  R.  Bennett,  Boise). 

Washing ton:     Occurred  in  Yakima  County.  (Dana). 

Leak  caused  by  Pythium  debaryanum  Hesse  or  Rhiaopus  nigricans  Ehr. 

The  following  suraraary  of  the  market  situation  with  reference  to  leak 
by  G.  K.  K.  Link    is  important: 

"Field  and  market  observations  made  during  the  past  few  years 
seem  to  indicate  that  leak  is  virtually  coextensive  with  the  potato 
crop  of  the  United  States,  and  that  it  is  a  serious  transit  and 
storage  disease.     In  the  terminal  markets  it  has  been  noted  in 
potatoes  from  New  Jersey,  New  York,  North  Carolina,  Louisiana, 
California,  Washington,  Idaho,  Montana,  Wyoming,  Colorado,  Nebraska, 
and  Minnesota.     The  heaviest  losses  have  been  observed  in  Rurals  . 
shipped  out  of  Idaho  during  the  hot  weather  of  August  and  September. 
The  disease  seems  to  occur  in  potatoes  from  other  sections  if  the 
crop  is  dug  and  moved  during  warm  v/oather.    Potato  men  are  reluctant 
to  store  early  potatoes  because  'they  do  not  keep'.    One  of  the  rea- 
sons for  this  situation  is  the  manace  of  leak  in  both  early  and  late 
potatoes  if  dug  ar^  stored  during  warm  weather.    During  September  and 
October  of  1921,  the  losses  in  Rurals  and  Burbanks  in  Idaho  storage 
houses  were  heavy.    It  has  been  demonstrated  by  isolations  and  inocu- 
lations that  most  cases  of  leak  are  caused  by  Pythium-liko  fungi.  Dur- 
ing the  four  years  only  four  cases  of  leak  due  to  Rhizopus  spp.  and  two 
due  to  Mucor  spp.  were  found.     Leak  has  been  produced  experimentally 
with  the  Rhizopus  species,  but  not  with  the  species  of  Mucor." 
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other  collaLorators  report  as  follows: 

Ohio:     Leak  (Rhizopus  nigricans) .  one  report  only,  October  11,  in 
Cuyahoga  County,  as  a  storage  rot.  (Detiners). 

Ida  ho ;     Important  in  mid-season  potatoes.  (Hungcrf ord) . 

I  have  found  one  or  two  cases  since  digging  time  of  what 
I  pronounced  as  leak,  although  I  did  not  make  cultures.  (Bennett). 

Washington:     Two  reports  for  1^21 .  (Dana). 

Literature  cited 

1.  Link,  Geo.  K.  K.     Leak,  a  serious  transit  disease  of  potatoes. 
(Abstract)  Phytopath.  12:  36.  Jan.  1^22 . 

Germination  troubles  due  to  various  factors 

Germination  trouble  was  reported  from  a  number  of  states  including 
Maine,  Virginia,  llorth  and  South  Carolina,  Texas,  Ohio,  Indiana,  Michigan, 
Wisconsin,  and  Colorado.     The  poor  condition  of  seed  potatoes  in  storage  and 
especially  the  weather  at  plantiiig  time  are  responsible  for  the  severe  losses 
reported.     The  trouble  was  complicated  by  attack  on  seed  pieces  by  the  seed 
corn  maggot  (Pegomyia  fuscipes )  in  some  states,  but  in  general  it  was  due 
either  to  mere  failure  to  germinate  or  to  rotting  of  the  seed  pieces  by 
Pusariun.    Probably  in  the  southern  Coastal  states  the  extremely  hot  weather 
of  March  was  very  significant  in  leading  to  excessive  rotting. 

In  addition  to  the  reports  previously  published  (Pl.  Dis.  Bui.  ^:  17-l3, 
53»    «^uly  1  and  August  1,  I521),  the  following  comments  from  collaborators 
give  the  facts  for  the  various  areas; 

Maine:     The  extreme  southern  part  of  Aroostook  County,  and  the  rest 

of  the  state  on  an  average  in  a  worse  degree,  has  been  badly  hit 
by  the  drouth.    A  part  of  this  effect  shov/ed  itself  in  misses  and 
failure  to  germinate*    I  have  seen  numerous  cases  in  southern 
and  central  Maine  where  the  stands  are  very  poor.  (Morse). 

Virginia :  Combination  of  high  air  temperature  and  low  soil  moisture 
producing  unusually  high  soil  temperatures  during  planting  sea- 
son. (Fromme). 

The  condition  of  many  potato  fields  in  the  Korfolk  and 
Eastern  Shore  sections  is  very  serious  and  discouraging.  Y/hile 
there  are  some  perfect  fields  or  portions  of  fields  (for  instance 
in  central  and  northern  sections  of  Northampton  County),  of 
missing  hills  is  very  conmon,  even  25  to  "^Ofo  of  loss  is  frequent 
and  in  a  certain  number  of  cases  it  reaches       "to  6o>,  being  in 
exceptional  cases  as  high  as  75/^*    Fields  showing  from  50  to  75^ 
of  damage  are  regarded  as  unprofitable  and  are  being  plowed  and 
planted  over  again.  (Shapovalov) . 

North  Carolina;  (May  24)    For  the  past  two  v/eeks  I  have  divided  my  time 
betv/een  several  of  the  mountain  counties  and  those  along  the 
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eastern  coast.     It  is  a  littlo  too  early  to  see  nuch  in  the 
mountain  scotion  as  the  potctoes  arc  just  coming  out  of  the 
soil.     They  have  not  had  the  potato  germination  trouble,  how- 
ever, and  in  all  sections  the  stand  is  praotically  perfect. 
The  v/eather  has  been  very  unfavorable  to  crops  in  eastern 
Carolina,     The  rains'  accompanied  by  cool  days  and  nights  have 
necessitated  the  replanting  of  cotton,  corn,  and  melons  several 
times  with  distressing  results  so  far.     A  lot  of  the  potatoes 
are  rotting  in  the  soil,  some  of  it  being  caused  by  the  black- 
leg organism,  soine  by  the  constant  dampness  of  the  soil,  and 
possibly  some  by  the  prevalence  of  a  number  of  the  physiological 
diseases,  such,  as  mosaic  and  leaf  curl,  v/hich  caused  v/eakened 
plants.  (Poster). 

Sou th  0 a r ol i na  ;^    Qorniination  troubles  were  more  prevalent  and  more 
important  than  usual  this  year,  cSpocialiy  in  the  lower  part 
of  the  state  where  gfov;ers  failed  to  obtain  stands.     The  trouble 
was  first  noticed  at  Ladson  on  March  9,  and  v/as  probably  caused 
by  the  hot  dry  season.  (Ludwig), 

Indiana ;     Extreme  heat  the  latter  part  of  Juno  caused  germination 

troiible  to  be  much  worse  than  usual  in  the  late  crop  in  central 
Indiana,  In  ^0%  of  the  fields  25%  of  the  plants  were  affected, 
causing  a 

20%  reduction  in  yield,  some  grovvers  suffering  almost 
total  loss.  Excessive  rains,  as  v;ell  as  extreme  heat,  may  have 
had  som.c  effect.  (Gardner). 

Michigan:     Poor  stand,  especially  in  northern  half  of  Lov/er  Peninsula, 
Potatoes  commonly  replanted  because  of  failure.    Whole  fields 
commonly  replaiitcd!  because  of  failure.     V/liolc  potatoes  used  for 
seed  showed  max'ked  superiority.    In  large  part,  trouble  due  to 
hot  soil  conditions,  but  poor  storage  conditions  had  weakened 
many  tubers.  (Coons). 

Colorado ;     Around  Greeley  there  is  considerable  I'-ariation  in  the  con- 
dition of  things.    The  late  planted  potatoes  look  very  poor.  Tae 
trouble  is  due  solely  to  the  rotting  of  the  seed  piece,  as  I 
have  described  many  times.  (f.iacMillan) . 

Quotations  from  special  reports  by  Promrne  and  by  Shapovalov  concern- 
ing tho  Virginia  conditions  arc  to  be  found  in  the  Plant  Disease  Bulletin  5: 
17~l8.  1921.    Shapovalov  isolated  Fiisariuni  o::ysporum.,  p.  coeruleum,  and  P. 
radicicola  from  decaying  seed  pieces.     The  following  statement  regarding  the 
temperature  relations  of  these  three  fungi,  is  taken  from  Shapovalov «s  report 

"It  is  interesting  to  note  that  P,  radicicola  and  ?.  oxysporum 
thrive  best  at  high  temperatures,  v^hile  P.  coeruleum  gives  best 
growth  at  moderate  temperature.     It  shov;s,  therefore,  that  different 
contributing  environmental  factors  mentioned  in  tho  report  varied  in 
their  importance  in  various  localities.     It  is  probable  that  in  the 
case  of  Pc  oxysporum  and  F,  radicicola  the  high  tem.pcrature  which 
prevailed  during  the  first  pa  rt  of  March  v/as  of  prime  importance  in 
bringing  about  the  decay,  v/hile  in  the  case  of  P.  coeruleum  very 
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lik.;iy  v;intu:'  stora/^c  of  scod  potatoes  facilitated  the  dcvclop;r,Gnt 
of  incipient  stages  of  rot  v/hicii  progressed  to  alarnin^  proportions 
after  planting . " 


Loaf  hopper  injury  (not  hopperburn)  v/ns  reported  by  J.  G-.  Leacli^  from 


"During  the  sioriimcr  of  1*321  a  hitlierto  undescribed  pathological 
condition  of  the  potato  plant  v/as  observed  In  Minnesota.  Affected 
plants  were  characterized  by  a  pronounced  shortening  of  the  leaf 
petioles,  with  the  consequent  crov/ding  of  the  leaflets*     The  petioles 
and  mid-veins  of  the  l^Vifletn  also  were  much  shorter  than  normal  and 
the  tips  curved  sharply  dovmv;ard  and  backward  towards  the  petiole. 
At  the  same  time,  tiie  margins  of  the  leaflets  were  folded  upv/ard  along 
the  mid-vein.     The  potato  leaf  hopper  (Enipoasca  mali)  was  very  abundant 
and  was  constantly  as30Ci-;ted  with  tlie  disease.     3y  placing  a  number 
of  the  insects  collected  fi'on  affected  plants  on  normal,  healthy 
plants  grov.-n  under  cagc^i,  it  was  proved  experimentally  that  the  leaf 
hoppers  v/ere  responsible  for  the  disease.    All  plants  so  treated 
developed  typical  symptoms  within  seven  days,  v/hile  all  check  plants 
remained  normal.     Sufficient  data  hove  not  been  obtained  to  justify 
conclusions  as  to  the  nature  of  the  disease  and  its  relation  to  hopper- 
burn  cuased  by  the  same  insect.     The  condition  v/as  very  prevalent  in 
Minnesota  in  I92I  ard  was  undoubtedly  responsible  for  considerable 
reduction  in  yield," 

"Bliss  Triumph,  Green,  Mountain,  Irish  Cobbler,  and  Sarly  Ohio 
are  susceptible  in  the  order  Ir.entioned. "  (Supplemental  report  from 


New  or  little  knov/n  diseases 


Minnesota  as  follows: 


>k1  . 


Yellow  dv/arf  (cause  undeterm.ined)  was  report- 
ed from  Ke'.v  York  by  Barrus  and  Chupp  as  follows: 


/ 


"A  hitherto  undescribed  dis 
ease  of  potatoes,  called  • Yellow 
dwarf  because  of  its  effect  on 
the  vines,  has  been  observed  in 
New  York  State. 


Fig.  75»  Pi'osent  known  dis- 
tribution of  "yellow  dv/arf"  in  New 
York,  according  to  Chupp. 
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Not  only  are  affected  plants  dwarfed  and  the  foliage  yellowed,  but 
there  is  a  necrosis  of  the  pith  and  cortical  cells  in  the  vicinity 
of  the  upper  nod(-s  of  the  stalk.     Death  of  affected  stalks  takes 
place  from  the  too  dov/nv;ard<,  beginning  with  terminal  and  upper  axil- 
lary .shoots.     Tubers  from  affected  plants  are  usually  small,  irregular, 
more  or  less  sessile,  brittle,  and  often  badly  cracked*     There  is  con- 
sidejr-atlc  internal  discoloration  in  the  form  of  rusty  brov/n  specks 
throughout  the  outer  meduliai-y  tissue;,  often  extending  to  the  bud  end 
but  rarely  to  the  stem  end  of  tiie  tuber.     The  number  of  discolored 
areas  increases  v/ith  the  age  of  tiie  tuber.    A  dry  rot  from  the  stem 
end,  wluch  finally  involves  the  entire  tuber,  occurs  on  badly  affected 
tubers*     Even  those  othervvise  apparently  l;ealthy  can  be  detected  by 
the  more  prominent  lenticeLst     The  disease  affects  at  least  eighteen 
varieties  of  potatoes  and  no  variety  has  been  found  resistant.  The 
agency  causing  the  disease  has  net  been  determined^     Infection  evident- 
ly takes  place  from  the  soil  and  from  infected  tubers  capable  of  pro- 
ducing plants.*' 

Russet  dv;arf  (cause  unknown)  v/as  less  prevalent  in  Idaho  than  in  pre- 
vious years.     In  this  disease  the  plants  are  stunted;  lower  leaves  turn  brown 
and  drop;  vascular  portion  of  stems  and  leavi--s  turn  brown;     general  russetting 
of  leaves  or  entire  plant  late  in  season  occur So  (Hungerford) .    Percentage  of 
infection  varied  from  a  trace  to  35%'  (R^ieder). 

Sillgj^'^^is  (non-parasitic)  was  reported  from  Colorado,  Idaho,  and  Wash- 
ingtons     Id.ahe  (Hungerford)  -  Chlorotic  condition  reduces  yield  somewhat  in 
irrigated  fields  in  southern  Idaho.    Colorado  (Shapovalov)  -  Calico  was  quite 
omnipresent c    Vfashington  (Dana)  -  Three  reports. 
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Otl^er  dise.^ses 

Leaf  blotch  caused  by  Cercospora  concors.  (Casp.)  Gacc,  typically  a 
disease  of  cool  moist  areas,  was  reported  only  from  West  Virginia  (Giddings). 
•  The  disease  was  quit' ;  prevalent  in  a  few  gardens  and  was  evidey.tly  the  cause 
of  considerable  injury.     The  badly  affected  leaves  dropped  off  very  easily 
and  there  were  very  few  leaves  left  near  the  tops  ox  the  plants. 

Black  he^rt  (non  parasitic)..     The  general  loss  from  black  heart  seemed 
•far  less  in  1921  than  in  I92O.    No  cars  containing  it  being  called  to  the  at- 
tention of  market  inspectors  from  January  1,  192I  to  July  1,  I92I.    No  doubt 
this  can  be  attributed  to  better  shipping  practices  and  the  mild  winter.  On 
the  other  hand,  the  mild  winter  lead  to  poor  keeping  quality  in  the  stored 
product  and  seed  planted  in  192I  was  in  general  of  low  vitality.     This  factor, 
along  with  weather  and  soil  conditions  served  to  give  the  extremely  poor  stands 
in  many  states. 


POTATO  -  Other  diseases 


The  follov/ing  corTnents  are  of  interest: 

Nevj  York;     Observed  in  poor  storage  houses  and  v/here  potatoes  are  shipped 
in  car  v/ith  stove.  (Chupp). 

Michi,':an :     Important  losses  in  storage  due  to  poor  ventilation  in  pits 

and  warehouse  bins.  Poor  stand  in  part  due  to  seed  of  low  vitality. 
(Coons) • 

Morth  Dakota;     Unimportant.  (Couey). 
V/ashington ;     Five  cases.  (Dana). 

Heat  necrosis  of  unknovm  cause  v/as  reported  from  California  (ivlilbrath) 
from  spring  crop  fields  in  southern  California.     The  loss  for  the  state  v/as 
given  as  .^f-,  but  as  much  as  GCr-.  v;as  observed  in  one  field. 


DISEASES  0?  TOIIATQ 


Leaf  spot  caused  by  Septoria  lycopersici  Speg. 


Fig.  yG.     Importance  of  Septoria  leaf  spot  of  tomato,  1^21. 
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The  Survey  records  oontain  reports  of  this  disease  from  every  state  in 
the  Union  except  Oregon,  Montana,  Idaho,  V/yoming,  Nevada,  Utah,  Arizona,  and 
New  Mexico.     The  disease  was  reported  from  practically  the  entire  range  last 
year  and  v/as  said  to  be  severe  in  Maryland,  Virginia,  West  Virginia,  North 
Carolina,  and  Kansas. 


Table  GG.     Estimated  percentages  loss  from  tomato  leaf  spot,  I32I 


State 

percent  loss 

'  state 

Percent  loss 

New  York 

i  3 

North  Carolina 

10 

Pennsylvania  ; 

1-2 

Texas 

3 

Maryland  : 

25 

:  Indiana 

5 

Virginia 

30* 

:  Iowa  ! 

2 

West  Virginia 

25 

:  Kansas 

10 

♦General  and  severe  as  usual. 


The  follov/ing  comments  are  of  interest,     (por  others  see  PI.  Dis.  Bui. 
5:  81,  llG.     Sept.  1  and  Oct.  1,  I92I.) 

United  States  (General):     Septoria  lycopersici  frequently  kills  the 
blossoms  but  I  doubt  that  it  causes  much  if  any  shedding  of  the 
fruit,  (p.  J.  Pritchard). 

Pennsylvania ;     Serious  stem  injury  at  about  the  time  of  fruit  maturity. 
(Orton  and  Thurston). 

New  Jersey:     The  Septoria  lycopersici  leaf  blight  caused  much  injury 
to  early  and  so-called  second  early  tomatoes  in  New  Jersey  dur- 
ing 1921.     Infection  was  irregular  in  many  localities.    In  some 
fields  the  plants  were  defoliated  before  the  fruit  matured,  caus- 
ing premature  ripening  aiid  shedding  of  fruit.     A  tom.ato  field  was 
examined  near  Haddonfield  on  July  28,  -  at  this  time  there  was  no 
Septoria  leaf  blight  found.     3y  August  iG,  the  leaves  of  the  same 
plants  were  lOC^;  infected  by  this  fungus,  and  a  large  percentage 
of  the  leaves  had  fallen.    Satisfactory  progress  was  made  in 
controlling  the  disease  with  wet  Bordeaux  sprays,  and  dust  treat- 
uient.     (R.  p.  Poole). 

Delaware:     Serious  locally  where  rainfall  has  been  heavy.  (Adams). 

V/est  Vir)E;iniat     More  prevalent  than  usual  or  than  last  year;  affected 
every  plant  in  every  field  in  the  state;     loss  25%.  Caused 
destruction  of  leaves  and  stem  injury.    General,  out  most  severe 
in  lower  altitudes  of  central  and  eastern  sections.    Worst  dur- 
ing August,  when  fruit  was  ripening.     Less  moisture  than  usual, 
unusually  hot.     Bordeaux  5-5~50  'vith  rosin  fish  oil  soap  gave 
good  control  ard  increased  yield,  amounting  to  from  50  to  200% 
in  demonstration  patches.  (Giddings). 

Indiana ;     Spraying  not  practiced;     defoliation  and  consequent  sunscald 
caused  the  greatest  loss.  (Gardner). 


TOhUiJQ  -  Leaf  spot 
Dates  of  first  appea ranoe  of  to.Tiato  leaf  opot,  1921 


May  21...  Wood  County,  V;,  Va. 
Llay  29...  Tompkins,  N.  Y. 

(Probably  carried  from  green 
hovse  or  seed) 
June  1...  Lake  County,  Ind. 
June  14- •  Kazelhurst,  Lliss. 

/eather  relations 

The  leaf  spot  disease  is  knovm  in  general  to  be  favored  by  wet  seasons. 
The  relation  of  rains  to  spore  dissemination  is  obvious.    Comparison  of  the 
rainfall  maps  for  July  and  August  shov/s  some  coincidence  of  areas  of  most 
severe  loss  and  those  of  heaviest  rainfall,  but  in  each  case  the  facts  must 
be  viewed  with  regard  to  the  type  of  crop  grown  -  whether  early  or  late  canners 
is  concerned,  etc.     Tne  agreement  in  reports  from  Wisconsin,  Michigan,  and 
Minnesota  as  to  its  lessened  importance  during  I921  presents  also  confirmatory 
evidence  of  the  close  relationship  betv/een  the  development  of  this  disease  and 
weather  conditions,  but  close  study  in  a  limited  region  '/ill  probably  be  nec- 
essary to  determine  definite  correlations. 

Control  of  Septoria  leaf  spot 

The  following  statement  by  ?.  J.  Pritchard  of  the  Office  of  Cotton, 
Truck,  and  Forage  Crop  Disease  Investigations,  summarizes  American  conditions 
vjitn  regard  to  the  control  of  this  disease: 

"Spraying  tomatoes  is  practiced  to  some  extei:t,  but  not  general- 
ly.    The  cost  of  the  spray  outfit,  the  uncertainty    of  the  results 
because  of  the  impossibility  of  sprayirig  during  prolonged  periods  of 
wet  v;eather,  and  the  large  amount  of  labor  ana.  team  VvOrk  involved  when 
men  and  teams  are  most  needed  are  the  chief  causes  of  so  little  spray- 
ing. 

'•Very  little  dusting  of  tomatoes  has  been  done,  as  dusts  have 
not,  as  a  rule,  seemed  to  be  so  effecti^'-e  as  sprays.    Hov/ever,  the  use 
of  dusts  needs  further  investigation,  for,  if  effective  dusting  can  be 
done  it  will  appeal  to  the  grower  r.uch  more  strongly  than  spraying. 
Considerable  areas  can  be  dusted  with  a  relatively  cheap  outfit  and 
with  relatively  little  labor  and  team  v.o  rk  as  compared  to  spraying." 
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July  10....  New  Jersey 

July  23....  Harrison  County,  Ohio. 

August  10. .  Delaware 

August  23..  Windsor,  Conn. 

August   Fort  Collins,  Colo. 
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Fusarium  wilt  caused  by  Fusarium  lycopersici  Sacc. 

This  disease  v/hich  is  most  common  and  most  serious  in  the  southern 
part  of  the  country,  has  occasionally  been  reported  to  the  Plant  Disease  Sur- 
vey from  states  as  far  north  as  Hew  Hampshire,  Massachusetts,  Michigan,  and 
lov/a.     Somewhere  along  the  line  from  southern  Nev/  Hampshire  westward  is  the 
"tension  zone"  for  this  species.    V/ith  the  extremely  early  seasons  of  the  past 
year  and  the  high  soil  temperature  prevailing  -  the  latter  factor  being  con- 
ceived to  be  the  chief  determinant  in  the  occurrence  of  this  disease  -  it 
was  to  be  expected  that  the  northern  range  v/ould  be  extended,  and  also  that 
the  disease  would  be  more  severe  than  usual  during  I92I.     The  following  com- 
ments from  collaborators  are  important  in  this  connection  (For  other  reports, 
see  PI.  Dis.  Bui.  5:  54,  81,  II6-II7.  I921). 

Mew  Jersey;  The  Fusarium  wilt  of  tomatoes  is  not  widely  distributed 

in  Nev/  Jersey.     It  is  severe  in  localities  in  Gloucester,  Burling- 
ton, and  Camden  Counties.     There  was  a  65/^0  loss  of  large  plants 
of  the  Stone  variety  in  one  two-acre  field  in  Qarrden  County.  The 
infected  areas  appear  to  be  isolated  in  both  localities  and  fields 
v/here  the  disease  was  observed.     (R.  F.  Poole). 

Georg.ia ;  V/ilt  was  very  serious.  (McClintock) . 

Arkansas ;     Fusarium  v/ilt  of  tomato  was  unusually  severe  even  in  sup- 
posedly resistant  varieties.  (Elliott). 

Ohio :  The  long, hot,  dry  period  has  especially  favored  the  develop- 
ment of  the  fvmgus  responsible  for  the  wilt  disease  of  tomato; 
losses  Mere  serious  in  both  early  and  late  varieties.  (Thomas). 

Indiana :    Hot  early  summer  (liay,  June,  and  July)  increased  the  severity 
of  tomato  Fusarium  wilt.  (Gardner). 

Michigan ;  Present  in  considerable  amount  in  a  field  in  southeastern 
Michigan.  (Coons). 

Iowa ;_    More  than  last  year  or  the  average  year.     Serious  in  isolated 
localities.  (Melhus). 

Kansas ;     More  than  last  year.     The  loss  caused  by  tiis  disease  has  been 

increasing  from  a  trace  up  to  ^%  now.     As  much  as  100%  infection 

in  some  fields.     This  disease  is  becoming  worse  and  more  wide- 
spread. (Melchers). 


I'.lontana ;     Fusarium  v/ilt  of  tomatoes  found.  (Jennison). 
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Table  Sy*    Sstimated  losses  from  Fusarium  lycopersici  on  tomato,  as 
reported  by  collaborators,  192I, 


State 

percent  loss 

state 

Percent  loss 

Pennsylvania 

1-2 

Louisiana 

Maryland 

:  5 

:  Texas 

5 

Virginia 

30 

■  Arkansas  : 

10 

Kentucky 

33 

:  Ohio 

15 

North  Carolina  : 

G 

,  Indiana 

5 

South  Carolina 

Kansas 

Fig.  77*    Distribution  and  importance  of  PusariuEi  ".vilt  of  tomato,  I92I. 

Dates  of  first  appearance  of  '■■•ilt,  1921. 

May  21...  \7ood  County,  ':'!,  Va.         June  27 —  Clemson  College,  S.  C. 
May25.-«  Utica,  iaiss.  July  l^-*-  liewark,  Del. 

June  \7ayne  County,  Ohio. 

Observations  by  Gardner  shov  the  importance  of  southern  gro\'r"i  seed- 
lings in  introducing  the  v/ilt  organism.    Every  spring  thousands  of  seedlings 
are  shipped  north  and  soil  infestation  v;if.:  the  root  knot  nematode  and  \/ith 
fungous  diseases  results. 
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Indiana:     In  the  canning  crop  wilt  was  confined  largely  to  southern 

grown  plants  imported  from  Georgia  and  Louisiana.    Caused  strong 
sentiment  among  grov/ers  against  the  use  of  southern  growm  tomato 
plants.     Out  of  76  fields  surveyed,  43  (or  58%)  showed  the  pres- 
ence of  wilt,  35  fields  of  these  contained  southern  grov;n  plants, 
of  which  29  showed  wilt,  or  83%  of  the  fields  containing  south- 
ern grovm  plants  showed  wilt.     In  fields  containing  both  home- 
grown and  southern  grov;ri  plants  the  wilt  was  usually  present 
only  in  southern  grown  plants.  (Gardner). 

Control  of  Fusarium.  wilt 

The  follov/ing  general  statement  concerning  the  increasing  use  of  wilt- 
resistant  tomato  varieties  is  by  F.  J.  Pritchard: 

"Wilt-resistant  tomatoes  are  being  used  more  and  more  com.monly 
in  wilt- infected  areas.     They  have  enabled  the  grower  of  homie  gardens 
heavily  infested  by  wilt  to  produce  an  excellent  crop  of  fruit  when 
they  obtained  little,  and.  in  many  cases  no  fi'uit,  with  ordinary  com- 
mercial varieties.     Ihey  are  gradually  invading  the  areas  of  commercial 
canners  and  are  even  used  to  some  extent  by  canners  that  are  not  in 
wilt-infested  areas  because  of  their  excellent  yield  and  quality  of 
fruit.     As  soon  as  the  new  early  varieties  nov/  being  developed  for 
early  trucking  are  distributed,  growers  for  the  early  market  will 
also  be  able  to  use  them.     Their  more  extensive  use  is  also  made 
possible  by  several  seedsmen  who  have  listed  them  in  their  catalogs." 

The  following  reports  on  the  use  of  resistant  varieties  have  been  ob- 
tained from  collaborators: 

i.Iaryland ;     Losses  are  decreasing  on  account  of  use  of  wilt-resistant 
varieties.  (Jehle  and  Temple). 

Kentucky ;     A  strain  of  Resistant  Stone  was  tolerant,  75^'  harvested. 
Greater  Baltimore,  resistant  strain  was  not  resistant.  Pink 
Beauty  was  not  resistant;     Essary  was  fairly  resistant,  but  not 
'the  type  for  market.  (Valleau). 

Georgia:     Tests  conducted  in  Georgia  during  the  past  three  years  in- 
dicate that  strains  developed  in  one  section  of  the  state  are 
not  equally  adaptable  to  all  parts  of  the  state.  (ivicClintock-'-) . 

Mississippi :     Large  quantities  of  wilt-resistant  seed  were  again  dis- 
tributed, (ileal). 

Louisiana ;     ',7ilt-resistant  selections  have  been  giving  excellent 

results.    Probably  about  5%  of  the  tomatoes  planted  last  year  were 
of  the  resistant  varieties.     The  percentage  will  be  larger  this 
year.  (Edgerton). 


Ohio;     Results  for  the  past  season  have  been  encouraging.  (Selby). 
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Western  yellow  blight  attributed  to  Rhizoctonia  spp.  and  Fasarium  spp. 

This  disease  was  reported  frorr.  Idaho,  '/.Washington,  Oregon,  anc  Cali- 
fornia as  raore  severe  even  than  in  1^20  when  niore  than  lOfj)  of  the  crop  was 
reported  lost.     It  seems  to  have  been  the  limiting  factor  in  toir.ato  produc- 
tion in  these  states.      Probably  no  disease  of  the  crcp  in  the  v/est  needs 
closer  attention  in  order  to  clear  up  confusion  as  to  etiology.     A  promising 
report  01  the  iTiarked  resistance  of  certain  varieties  comes  from  Idaho.  The 
follov/ing  conments  of  collaborators  shov  the  general  situation: 

Idaho :     Scattered  in  southern  end  of  state.     In  kitchen  gardens  as 
well  as  cor/imercial  fields.     Infection  varies  from  trace  to 
Also  common  in  North  Idaho.    Marked  resistance  sho'.vn  by  some 
varieties  and  selections  which  are  being  tested  by  the  Idaho 
Station.    Disease  more  severe  this  year  than  last.  (Hungerford ) . 

V/ashington;     This  disease  is  appearing  with  its  usual  severity  in 
various  parts  of  the  state.  (Dana). 

Oregon;    Causing  close  to  ^Oy^  loss  in  the  region  of  The  Dalles  wliich 
is  the  main  tomato  grooving  area  of  the  state.     It  is  the  one 
chief  limitin£,  factor  to  the  successful  production  of  tomatoes 
in  that  region.  (McKay). 

California :    More  severe  this  year  than  during  the  previous  four  years- 
Controlling  factor  in  summer  crop.     About  1^%  is  the  average  for 
the  state.     The  range  of  loss  extended  from  2  to  100%  for  the 
fields  of  southern  California  and  from  2  to  1^%  for  central 
California.   (l.'ilbrath) . 

Table  G3.    Estimated  percentage  loss  from  yellov;  blit:ht  of  tomato, 

1921. 


Date  of  greatest 

t  Earliest 

State 

Percent  loss 

damage 

:  report 

Idaho 

20  : 

August 

:  July 

Was  p-ington 

10 

:  August 

Oregon 

3 

August 

California 

l'^ 

.  July  1^  -  August  1^ 

.  June  1 
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Early  blight  and  nailhead  spot  caused  by  Macrosporiurn  spp. 

Early  blight  as  a  diseased  condition    considered  apart  from  the  fruit 
disease,  nailhead  spot,  v;as  reported  for  the  most  part  from  the  northern 
area,  where  it  caused  serious  damage  in  only  four  states.     VJhils  nailhead 
fruit  spot  v/as  reported  by  collaborators  from  Florida  and  Louisiana  only, 
it  was  found  on  tomatoes  shipped  from  California,  Mississippi,  and  Texas, 
according  to  the  reports  of  inspectors  of  the  Bureau  of  Markets  and  Crop 
Estimates,  which  are.  summarized  in  Table  G^*     I^'^  most  of  the  reports  from 
the  southern  states  v/here  nailhead  spot  occurs,  no  differentiation  was  made 
between  early  blight  and  nailhead  spot. 

Table  G^*     Losses  from  nailhead  spot  of  tomatoes  as  shov/n  by  examina- 
tion of  cars  at  destination  by  food-products  inspectors  of  the  Bureau  of 
Markets  and  Crop  Estimates,  I92I. 


:  Number  of 

:  Average  per- 

:     Range  of  percentage  of 

Origin  of 

.  cars  with 

:  centage  of 

:              nailhead  spot 

shipment 

nailhead 

nailhead  spot 

Number  cars 

Percent 

spot 

California 

!                1  i 

:               1  ' 

Florida  : 

38  1 

iG 

:  1 

100 

..  7 

25-50 

,  ^  n 

5-20 

Mississippi  : 

2 

5 

:  2 

;  l:t 

Texas  ; 

1  ; 

11 

I                     1  ! 

11 

Mexico 

1 

•   6  • 

:               1  • 

6 

V/est  Indies  : 

1  : 

10  ; 

1 

10 

Number  of  cars  with  nailhead  spot. . . . 
Number  of  cars  of  tomatoes  inspectedi 


The  relative  importance  of  these  troubles  in  the  various  states  is 
indicated  as  follov/s: 


Slight  -  Rhode  Island,  Connecticut,  New  York,  Delaware,  North  Carolina 
South  Carolina,  Ohio,  Indiana,  Michigan,  V/isconsin,  Minnesota, 
lov/a. 

Moderate  -  Pennsylvania,  Virginia,  Maryland  (2%),  Mississippi  (l-^%), 
Texas  (2%). 

Severe  -  Massachusetts,  New  Jersey,  V/est  Virginia  (10%),  Florida, 
Louisiana  (10%),  California  (4%)- 

The  following  comments  from  collaborators  give  the  situation  for  I92I. 
(See  also  PI,  Dis.  Bui.  5:  54.  82-83,  II7.  I921). 


New  Jersey:  Alternaria  leaf  blight  and  fruit  rot  was  prevalent  through 
out  New  Jersey  in  I92I.     The  fruit  rot  was  very  important  on  th^ 
last  pickings.     Septeraber  l^th,  one  field  of  late  crop  Baltimore 
tomatoes  v/as  examined  and  at  this  time  the  Alternaria  fruit  vot 
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infection  was  found  to  vary  from  1  to  21%.  The  disease  on  the 
foliage  caused  much  damage  in  some  localities  but  was  of  minor 
importance  in  comparison  to  the  disease  of  the  fruit.  (Poole).' 

Louisiana;     The  early  blight  of  tomatoes,  or  nailhead  spot  as  it  is 

sometimes  called,  is  a  very  im.portant  disease  in  southern  Louis- 
iana.    The  principal  damage  is  from  the  leaf  stage  as  many  var- 
ieties are  completely  defoliated  in  the  Gulf  region.    Next  to 
wilt,  this  is  our  most  serious  to-'nato  disease.  (Edgorton,  Jan.  l^j, 
1922) . 

Texas ;    Prevalent,  2^o  loss.  ( Taubenhaus ) . 

Indiana ;  Hot  important.  'Jorse  in  southern  Indiana.  Serious  in- 
fection noted  on  staked  Bonny  Best  in  market  garden.  (Gardner). 

California ;  Early  "blight  v/as  more  severe  this  year  than  for  four 
years.  The  disease  attacked  the  petioles  and  small  stems  as 
well  as  the  leaves.     Loss  for-  state  4%*  (llilbrath). 

First  appearance  of  carlv  blight  of  tor-ato,  1S21 

May  21   Wood  County,  V/est  Virginia 

July  15   Delnv/are 

Septem.ber  1   Madison,  V.'isconsin 

September  5   Calhoun,  So.^.th  Carolina 


Mosaic  (cause  undetermined) 

There  has  been  some  question  as  to  the  potential  seriousness  of  tom.ato 
mosaic,  but  from  the  results  of  recent  work  it  seems  to  be  worthy  of  close 
attention.     Gardner  and  Kendrick^,  and  Melhus^,  have  established  the  import- 
ance of  the  common  perennial  solanaceous  weeds,  Physalis  spp.  and  So  la  num. 
qarolinense,  in  carrying  the  disease  throu^jh  the  winter,  and,  as  new  lands 
are  used  for  tomatoes,  in  providing  sources  of  .nfection  which  make  the  pro- 
duction of  a  crop  increasingly  difficult. 

In  1321,  the  usual  scattered  reports  of  the  occurrence  of  mosaic  in 
greenhouses  were  made.     In  Nev/  York,  Illinois,  and  Oregot:  it  was  a  serious 
disease  of  tomatoes  under  glass,  and  in  Ohio,  while  it  occurred  locally  in 
truck  sections,  it  caused  greatest  losses  to  the  greenhouse  crop.    Chupp  re- 
ports as  much  as  20%  in  one  greenhouse  and  '^0%  in  another  in  Ithoca;  while  in 
Oregon  as  much  as  100%  of  the  plants  v/ere  affected  in  some  houses,  v/ith  a 
5c  to         reduction  in  yield,  although  the  loss  for  the  state  was  slight. 

Th-^  disease  was  reported  on  field-grown  to;aatoes  in  Conr.ectiout,  Rhode 
Island,  llev;  Jersey,  Pennsylvania,  Virginia,  V-est  Virginia,  Kentucky,  Louisiana, 
Arkansas,  Ohio,  Ijidiana,  lov/a,  Kansas,  and  California.     In  Connecticut,  ac- 
cording to  Clinton  it  was  lessprevalent  than  in  1^20.     In  Rhode  Islai:d  it  was 
said  to  be  common  in  some  gardens,  but  not  gere rally  serious.    Cook  reports 
it  as  more  abundant  in  Uov/  Jersey  than  formerly,  and  R.  F.  Poole  makes  the 
folloving  statement  concerning  conditions  in  that  state: 

I: 
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"The  mosaic  and  filiform  disease  of  tomatoes  is  prevalent  and 
the  cause  of  heavy  losses  in  all  localities  of  Few  Jersey.     The  dis- 
ease has  persistently  caused  heavy  losses  of  tomatoes  growing  in  the 
field  and  also  in  the  greenhouse.     The  latter  crop  has  been  very 
largely  abandoned  in  some  localities.     Aphid  infestation  of  tomatoes 
has  been  important  on  tomatoes  in  rhis  state  for  several  years.  This 
infestation  is  no  doubt  related  to  the  amounts  of  distribution,  preva- 
lence, and  loss  due  to  mosaic  and  filiform." 

Thurston  and  Orton  report  a  field  in  Center  County,  Pennsylvania, 
which  showed  lOOfo  mosaic.    F.  J.  Pritchard  states  that  most  fields  at  the 
Arlington  Experimental  Farm  showed  100%  of  the  plants  affected  by  mosaic 
The  disease  is  said  to  be  of  slight  importance  in  West  Virginia-  Valleau 
reports  100%  infection  at  the  Experiment  Station  in  Kentucky,  Sdgerton  states 
that  the  disease  was  very  common  and  serious  in  nearly  all  tomato  plantings  in 
Louisiana.     Elliott  says  that  the  disease  was  less  prevalent  in  Arkansas. 
Gardner  considers  the  disease  worse  in  Indiana  than  it  vvas  in  I92O  and  states 
that  it  is  a  serious  factor  in  the  canning  crop,  due  to  early  infection  v/hich 
reduced  the  yield-     Mosaic  was  a  very  important  trouble  in  Iowa,  according  to 
Melhus,  and  Melchers  reported  it  as  very  comnion  and  causing  loss  of  production 
in  most  fields  in  Kansas.     D.  G.  Milbrath  states  that  mosaic  is  on  the  increase 
in  California.     The  symptoms  extend  from  the  fern  leaf  condition  to  mottling 
and  rolling.     Affected  plants  set  little  fruit. 

Losses  reported  by  collabcrators.  were  as  follov/s:     Wev;  York,   trace  to 
5%  (greenhouse);     Arkansas,  3%:     Indiana,  2%:     Iowa,  11%:     Oregon,  slight 
(greenhouse);    California,  1%. 

The  disease  was  first  observed  on  the  following  dates: 


February  24  IthaCa,  i\iew  York  (Greenhouse) 

April  13   Riley,  Kansas 

May   Louisiana 

May  Corvallis,  Oregon  (Greenhouse) 

June  10   Lafayette,  Indiana 

August.  V/estville,  Connecticut 
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Late  blight  cai!sed  by  Phy tophthora  inf estans  (Mont.)  De  Bary 

"No  report  of  this  disease  given  extends  the  range  published  in  last 
year's  report.     The  hot,  dry  season- was  commonly  reported  as  being  respons- 
ible for  lessening  its  prevalence.     The  following  comments  from  collaborators 
are  of  interest; 

Pennsylvan ia ;     Reported  only  from  Luzerne  County  this  year.  (Thurston 
and  Orton) . 
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Y/est  Virginia;  Ivhch  less  than  last  year,  causing  sli.:_;ht  reduction  in 
yield.     The  range  v/as  local  in  the  higher  altitudes  of  Tucker 
and  Upshur  Counties.     First  seen  August  I5  in  Upshur  County. 
Good  control  obtained  with  Bordeaux  5~5-5^»  (Giddings). 

riorth  Carolina;  Very  destructive  in  nountainous  sections  at  eleva- 
ticp.s  aoove  3*000  feet.  (Foster). 

According  to  Colin  G.  V/elles^,  late  blight  of  tomato  is  an  important 
disease  in  the  Philippine  Islands,  at  Trinidad  in  the 'iioun tain  province. 
(See  also  under  potato  mosaic). 
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Bacterial  wilt  ccused  by  3acteriur?.  solanacearurn  EPS 

This  disease  was  reported  as  doing  slight  damage  in  a  number  of  the 
southeastern  Coast  States.     In  loss  of  production  it  v/as  pronounced  less 
important  in  1^21  than  in  the  p/v.codirig  season. 

E.  P.  Smith-^  states:     "In  th-.  United  States  it  occurs  from  Maryland 
and  riew  Jersey  south  to  Florida,  Cu':'a,  and  Porto  Rico,  but  its  northern  and 
v/estern  distribution  in  this  co-  rtr"  are  unkno^/n.     It  seems  to  thrive  best 
in  tiie  eastern  United  States  in  v/as'.ed  river  sands." 

The  accompanying  map  (Fig.         summarizes  the  distribution  records  of 
the  Plant  Disease  Survey. 


Fig.  yd.    Distribution  of  bacterial  wilt  of  tomato  as  reported  to  the 
Plsnt  Disease  Survey,  1903-1521. 
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The  damage  done  in  1^21  was  slight,  with  the  possible  exception  of 
the  North  Carolina  crop,  as  is  evidenced  by  the  following  comments  of  col- 
laborators: 

Conn ecticut:  One  doubtful  case.  (Clinton). 

Vi rqinia ;     Occasional,  severe  when  it  does  occur,  (promme). 
Kentucky;     One  suspected  case.  (Valleau). 

i'lorth  Ca  rolina ;     Destructive  in  several  counties.     Five  percent  loss. 
(Poster) . 

South  Carolina;     Greatest  loss  is  due  to  necessity  of  leaving  tomatoes 
completely  off  infected  soil.  (Ludwig). 

Northv/estern  half  is  heavily  infested.   (P.  J,  Pritchard). 

Florida ;     Slight  in  amount,  complete  loss  in  some  fields.  (Burger). 

Mi ssissippi;     One  field  observed.  (Neal). 

Ohio:     Less  frequent;  present  in  limited  extent  in  all  greenhouses, 
less  serious  in  field.  tSelby). 

California;     Not  observed;  may  be  present.  (Milbrath). 

Literature  cited 
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Blos3om-end  rot  (non-parasitic) 

The  distribution  of  blossom-end  rot  in  1921  is  indicated  on  the  ac- 
companying map  (Pig.  7>^*     It  ■■'•'ill  be  noted  that  Arizona  reported  it  as 
occurring  in  1^21  for  ths  first  time. 

In  some  sections  hign  temperature  and  drouth  made  this  disease  severe, 
but  in  the  majority  of  tomiato  gro'./m^  sections  tne  drouth  was  broken  during 
the  tomato  ripening  period  and  for  the  central-western  states  blossom-end 
rot  was  less  than  usual.     The  drouth  effects  seem  n.ost  important  in  produc- 
ing the  break-dov/n  v/heri  operative  at  time  of  maximvim  fruit  expansion,  and 
blossom-end  rot,  while  appearing  on  fruit  of  a  certain  size,  may  be  totally 
absent  from  both  younger  and  older  sets. 

The  comparative  prevalence  of  the  disease  and  losses  c^iusea  by  it  are 
shown  in  Tables  ']0  and  yl- 


Table  yO-Comparative  prevalence  of  blossom-end  rot  of  tomatoes,  I92I. 


States  reporting  same  or  less  damage  for  I921  ; 
than  for  1920 

,  States  reoorting  more  loss 
in  1921  than  in  1920 

Vermont,  Pennsylvania,  Virginia,  V/est  Virginia, 
Ohio,  Indiana,  Illinois,  Wisconsin,  I.iinnesota 
Iov;a,  Korth  Dakota,  Kansas,  Idaho,  V/ashington 
and  Oalifornia. 

;  Hew  York,  South  Carolina, 
Georgia,  and  Mississippi. 
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Table  yi*     Losses  caused  by  blossom-end  rot  of  tomato,  as  estimated 
by  collaborators,  I92I. 


State 

[  Percent  of  Crop 

state 

Percent  of  Crop 

Nev/  York 

3-10 

; :  Indiana 

.2 

South  Carolina 

5 

. :  Minnesota 

t 

Georgia 

20  : 

:  Iowa 

1. 

Mississippi 

20 

:  Kansas 

1. 

Texas 

d 

:  Oregon  ; 

Slight 

Arkansas  : 

3 

:  California  : 

6. 

Ohio  : 

1-2  : 

Fig.  79*     Occurrerce  of  and  losses  fron  blossoni-end  rot  of  tornatc  as 
reported  to  the  Pl&.it  Disease  Survey,  2/^21. 


Dates  of  first  apoearance 

June  23. .  . -Freewater,  Oregon  August  25  Madison,  \7isconsin 

July  11. .. .Chautauqua,   Kansas  September  l^.-- Tucson,  Arizona 

July  14  Stark  County,  Ohio  September  25 .. .Turlington,  Vernont 
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Varietal  differences 

Ko  special  reports  on  varietal  resistance  were  made  by  collaborators. 
In  i-'esponse  to  a  questionnaire  it  was  brought  out  that  Bonny  Best,  although 
comraonly  considered  resistant  to  blossom-end  rot,  did  not  seem  especially 
so  in  many  sections  this  year,    Grov/ers  in  the  South  are  interested  in  a 
variety  called  "Gulf  State",  which  is  resistant  to  blossom-end  rot  and  to 
v/eather  cracking  (catface).     The  following  comments  are  illuminating: 

Virginia :     It  is  the  general  opinion  among  the  growers  that  Bonny 

Best  is  quite  resistant  and  this  variety  is  planted  for  canning 
purposes  in  the  Roanoke  section  for  this  reason.  (Promrne). 

Tennessee:     It  may  be  stated  that  Professor  Essary's  selection  of 

wilt-resistant  tomato  from  Livingston's  Beauty,  had  been  selected 
also  for  blossom-end  rot  resistance,  and  according  to  some  in- 
formation at  hand  is  comparatively  very  little  affected  with 
this  trouble.   ( Sherbakoff ) . 

Georgia :    Bonny  Best  is  not  extensively  grown  in  this  state,  but  it 
was  observed  that  the  varieties  like  Globe  were  less  subject 
to  blossom-end  rot  than  some  of  the  larger  fruited  varieties. 
(  McClintock) . 

Ohio:    Vfe  have  not  found  the  Bonny  Best  variety  any  more  resistant 
than  others,  and  I  do  not  know  of  any  variety  which  shows  suf- 
ficient resistance  to  the  point  rot  disease  to  be  worthy  of 
mention.     The  effect  of  the  dry  weather  in  some  sections  was 
manifest  after  another  fashion;  namely,  by  cracking,  both  radial 
and  circular,  of  the  skin  of  tomatoes,   especially  in  the  region 
of  the  stem,  end,  and  frequently  observed  on  all  parts  of  the 
fruit.     This  resulted  in  more  serious  losses  than  point  rot, 
and  interfered  with  marketing  because  so  many  leakers  developed. 
This  physiological  disease  was  estimated  at  i^a.  (Thomas). 

Indiana :     The  Indiana  canning  crop  suffered  less  from,  blossom-end 
rot  during  the  last  seaaon  than  in  the  tv/o  precedinj^  seasons. 
We  had  heavy  rains  during  August  and  September,  much  heavier 
than  in  normal  years,  and  these  are  the  months  when  the  crop 
is  ripening.     v7e  have  not  noted  that  the  Bonny  Best  variety 
is  resistc-.nt  to  blossom-end  rot.     The  Horticultural  Department 
is  trying  to  develop  a  resistant  strain  of  the  Greater  Balti- 
more canning  variety.  (Gardner). 

Buckeye  rot  caused  by  Phytophthora  terrestrii^  Sherb* 

Collaborators  reported  buckeye  rot  from  Tennessee  and  Indiana. 
Sherbakoff  states  that  Tennessee  tomatoes  suffered  mostly  from  buckeye  rot, 
brought  about  by  a  prolonged  rainy  spell  at  a  time  when  most  of  the  fruit 
was  set.     The  loss  for  the  state  was  placed  at  approximately  10%.     The  dis- 
ease was  not  so  important  as  wilt  or  Septoria  blight.     Gardner  reports  the 
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disease  as  destructive  in  a  garden  at  Lafayette,  Indiana,  appearing  August  1 
and  doing  greatest  danage  in  September.     Excessive  rainfall  favored  the  dis- 
ease.   Pritchard  reports  this  rot  as  Occurring  in  small  amounts  in  most 
fields  at  the  Arlington  Experimental  Farm.     In  one  field  at  least  50  or  6ofo 
of  the  fruit  was  infected  iurir^g  a  wet  period. 


Damping -off  caused  by  Pythium  spp. 

Darcping-off  doubtless  occurred  here  and  there  in  the  various  states, 
.but  is  reported  only  from  Connecticut  where  it  occurred  April  11  at  V.'estville. 
In  this  connection  it  is  important  to  call  attention  to  recent  contributions 
from  en  English  worker.    '.7.  F.  3ev;ley^'2  reports  control  by  watering  with  a 
copper  sulphate  and  am,monium  carbonate  compound.     The  original  should  be  con- 
sulted for  details.    He  also  indicates  the  possibilities  of  introduction  of 
the  organism  v/ith  the  seed. 


r  iterature  cited 


1.  Bewley,  W.  P.  "Damping  off"  and  "foot  rot"  of  tomato  seedlings- 

Ann.  Appl.  Biol.  7:     I5G-I72.  Dec.  I92O. 

2.    Control  of  "damping  off"  and  "foot  rot"  of  tomatoes. 

Jour.  luin.  /-^r.  Gt.  Erit.  28:  G53-G54.  Oct.  I92I. 


Phoma  rot  caused  by  Phoma  destructiva  Ploi7r. 

Phoroa  rot  v.-as  reported  only  from  South  Carolina  and  '"est  Virginia, 
occurring  locally  in  both  states.    This  disease,  which  cay  be  minor  in  the 
state  of  origin,  becomes  very  important  with  tomatoes  in  transit  as  is 
evidenced  by  the  accompanying  table  (Table  72)  showing  market  losses. 


Table  72*     Losses  from  Phoma  rot  caused  by  Phoma  destructiva,  as 
shown  by  examination  of  curs  at  destination  by  food-products  inspectors  of 


tne  i;ur£au  0 


Markets  and  Crop  Estimates,  I92I. 


Origin  of 
shipment 


..o.of 
cars 
%'ith 
deca  v 


Average 
percent- 
age of 

decay 


Range  of 
percentage  o: 
 decay 


o.cars:  Percent 


Remarks  as  to  seriousness  oi 
decay 


Arizona 
Calif 0  rnia 


Florida 


Illinois 
hfaryland 


1 

19 


116 


r 
D 

20 


6 

-21 


1 

2 
£ 

r 

2^ 


b 

77-95 
15-30 
5-12 
2-/- 
33 

20-4^ 

5-18 

8-70 


Some  Rhizopus  rot  present 

Associated  with  other  decays 
II  It  II 

11  N  K  n 

Some  Rhizopus  rot  present 
Associated  with  other  decays 


p'iOma  and  soil  rots,  advanced 
Mostly  snthracnose  in  one  car 
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:No.-of 

: Average 

:       Range  of 

Origin  of 

:cars 

rporcent- 

;  percentage  of 

:  Remarks  as  to  seriousness  of 

shipment 

:with 

:agc  of 

:  decay 

decay 

:decay 

decay 

:No  •  car  s 

:  Percent 

Mississippi 

'  25 

6 

:  10 

:  5-15 

:  2-4 

Associated  with  other. decays 

Tennessee 

.      3  ' 

■  I 

:  2-8 

Texas  ; 

11  • 

:      10  : 

:      6>-20  • 

Associated  with  other  decays 

3  . 

2-4 

Mexico  : 

■    10  : 

7  • 

10  . 

2-20  • 

West  Indies  • 

2  : 

2  : 

.   11-35  • 

Unknown  ; 

2  : 

2  : 

1-G  • 

Total  number  of  cars  with  Phoraa  rot   1^2 


 Total  number  of  cars  of  tomatoes  inspected   712  

Bacterial  spot  caused  by  Bacterium  vesicatorium  Doidge 
(Bacterium  exitiosum  Gardner  &  Kendrick) 

This  disease  whose  causal  organism  v/as  described  almost  simultaneous- 
ly by  Miss  Doidge  and  by  Gardner,  is  given  here  under  the  prior  name. 
Gardner  states,  "Miss  E.  M.  Doidge  published  a  few  months  ahead  of  us.  The 
organism  is  the  same,  hence  her  binomial  takes  precedence." 

Distribution  in  general  has  been  southern  extending  as  far  north  as 
central  Michigan.     It  is  reported  in  1^21  as  less  important  in  Indiana  than 
in  previous  years,  causing  ..2%  loss.     It  was  found  in  eleven  out  of  7^  fields 
in  central  Indiana,  putting  in  its  first  appearance  on  July  2  in  Howard 
County.     Seed  disinfection  is  reported  as  giving  fair  control-  The 
disease  caused  considerable  injury  in  greenhouses  in  Kansas  according  to 
Melchers . 

Milbrath  of  California  reports  a  similar  spot  as  causing  .1%  loss 
in  California. 

The  following  references  vdll  give  access  to  the  literature  on  this 
disease : 

Doidge,  E.  M.    A  tjmato  canker.    Ann-  Appl.  Biol.  7:  407-430*  IHus. 

pi.  xxvi.  Febr.  I92I,  no.  4.    References:  p.  429-430. 
Gardner,  Max  \7.  and  James  B.  Kendrick.    Bacterial  spot  of  tomato* 

Jour.  Agr.  Res.  21:  I23-I56.     April  I5,  I92I. 

Winter  blight  (cause  unknown) 

Y/inter  blight  (also  called  stripe  or  streak)  v/as  reported  from  New 
York,  llev!  Jersey,  Pennsylvania,  Michigan,  and  Ontario.  In  general  it  v/as 
confined  to  the  greenhouse  crop.  No  figures  on  loss  are  given  by  collabora- 
tors, but  past  rocords  for  Pennsylvania  and  Michigan  indicate  the  disease 
may  be  serious.  Stone  and  Hov;itt3  state  that  the  disease  is  comm.on  in 
tomatoes  under  glass  in  Ontario,  often  causing  serious  losses  and  in  some 
instances  making  the  production  of  a  profitable  winter  crop  of  tomatoes 
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impossible.  They  report  that  no  pa thoger^  seems  responsible  and  that  the  dis- 
ease is  a  result  of  soil  conditions.  "During  the  past  five  years  almost  uni- 
formly satisfactory  results  have  been  obtained  in  the  control  of  this  disease 
by  the  addition  of  phosphoric  acid  and  potassium  to  the  soil." 

A  similar  disease,  of  considerable  importance  in  England,  has  been 
attributed  by  Paine  and  Bewleyl'^  to  Bacillus  Is  thyri  iManns  &  Taub. 

Recent  literature 

1.  Bev/ley,  \".  P.     Stripe  disease  of  tomato.    Nursery  and  market  garden. 

Ind.  Dev.  Soc.  Exp.  k  Research  Sta.  Ann.  Rept.  1920:  44.  I92I. 

2.  Paine,  S.  G.  and  V.',  F,  5ev/ley-    Studies  in  bacteriosis.  IV.  - 

"Stripe"  disease  of  tomato.  Ann.  Appl.  Biol.  6:  l83-202.  PI, 

5  fig,  1913.     (Abstr,  by  G.  R.  Bisby  in  Bot.  Absts.  5:  Entry  75b. 

Aug.  1920. J 

3»  stone,  R.  E.  and  J.  E.  Howitt.     Experimaats  rith  v/inter  blight  or 
streak  of  tomatoes.  (Abstract)  Phytopath.  12:  4I.  Jan.  Y)22. 

Leaf  mold  caused  by  Cladosporium  fulvum  Cke. 

Cladosporium  fulvum,  which  has  previously  been  reported  to  the  Survey 
from  all  except  the  mountainous  western  states  was  reported  in  192I  from  both 
field  and  greenhouse  in  its  usual  range.     Browning  of  Rhode  Island  found  the 
disease  in  so^ie  gardens,  but  not  as  conspicuous  as  last  season.     Leaf  mold 
caused  considerable  defoliation  in  the  fields  at  the  Arlington  Experimental 
Farm  during  the  past  tv/o  years,  and  at  the  Experiment  Station  xn  Kentucky  in 
1921,  according  to  Pritchard  and  Valleau,  respectively.    Dana  reported  it 
from  V,"alla  V.'alla  County,  'Washington.    Michigan,  Indiana,  Iowa,  and  Ohio  re- 
ported the  disease  on  the  greenhouse  crop.     In  Ohio  the  disease  was  of  consider- 
able importance  as  usual  in  hothouses,  and  was  invariably  noticed  to  be  serious 
when  ventilation  was  inadequate,  according  to  R.  0.  Thomas.    Gardner  reports 
that  leaf  mold  is  serious  only  in  greenhouses  in  Indiana.    Coons  states  that 
the  greenhouse  crop  in  I.'.ichigan  was  cut  off  one  month  early  by  a  sudden  out- 
break of  the  disease  v/hich  checked  the  crop  early  in  July  and  caused  a  much 
greater  loss  than  usual.     The  disease  is  not  commonly  held  in  the  proper  light 
by  gsicaiers  who  usually  corjsider  it  unimportant,  and  make  no  effort  to  control 
it. 

Reference 

Makemson,  \7.  }[.     The  leaf  mold  of  to.'.iatoes  caused  by  Cladosporium 

fulvum  Cke.    Rep.  Mich.  Acad.  Sci.  20:  3^-34^*  Pl'  xxiii-xxxvii. 
1918. 

Fruit  rot  caused  by  Rhizopus  sp. 

Rot  of  tomatoes  caused  by  R'.iizoous  sp.  is  reported  from  Texas  ( Rhizopus 
nigricans :  traces),  and  from.  California  by  L.iilbrath  as  follows: 

"Rot  caused  by  Rhizopus  is  a  field  disease.    Fruit  not  only 
rots  in  the  field  but  also  carries  infective  miaterial  from  the 
field.     Loss  in  field  about  1%." 


332 


TOMATO  -  Rhizopus  rot 


Table  73 »     Losses  from  Rhizopus  rot  of  tomato,  as  shown  by  inspection 
of  cars  at  destination  by  food  products  inspectors  of  the  Bureau  of  Markets 
and  Crop  Estimates,  1^21. 


:I\Io.of 

: Average 

:        Range  of 

Origin  of 

:cars 

ipercent- 

:     percentage  of 

:  Remarks 

shipment 

;with 

;age  of 

decay 

:  decay 

: decay 

,  No. cars 

Percent 

Alabama 

-  3 

9 

:  3 

^  5-17 

.Advanced  stage 

Arizona 

:  1 

:  4 

1 

4 

.Mostly  soil  rot 

California 

;  23 

>  13 

1 

77 

;Mostly  Phona  rot 

2 

:  25-30 

rAssociated  with  other  decays 

lA 

:  5-18 

•Other  decays  in  some  cars 

D 

2-4 

Florida 

193 

:        8  : 

1 

83 

Mostly  Phoma  rot 

25-45 

.Associated  vd  th  other  decays 

133 

5-20 

Other  decays  in  some  cars 

55  • 

2-4 

Mississippi 

39  : 

b 

21  . 

5-22  : 

Associated  v/ith  other  decays 

18  : 

^-'^  = 

Nev/  Jersey 

1  : 

l3  : 

1  : 

18 

Some  fruit  rot 

Ohio  : 

1 

7  : 

1 

7 

South  Carolina  : 

1  : 

3  : 

1 

3 

Tennessee  : 

7  : 

12  : 

1  : 

30  : 

Rhizopus  and  anthracnose 

6  : 

5-10 

Texas  : 

78  . 

11  J 

3 

.  35-50 

Associated  with  other  decays 

17  = 

15-25 

II              II        II  ti 

5-13 

,          II              II        II  1) 

16 

West  Virginia  : 

1 

1 

2-^ 

Generally  cuDmplete 

Canada  : 

1 

2  : 

1 

2  • 

Early  stages 

Mexico 

30 

6  : 

20 

5-20  • 

Associated  with  other  decays 

10  : 

2-A  ; 

V/est  Indies 

•     3  • 

11 

3  : 

5-15 

Unknown 

2 

12 

2  ; 

10-13 

Total  number  cars  of  tomatoes  v/ith  Rhizopus  rot....  3^4 
Total  number  cars  of  tomatoes  inspected   7^2 


New  diseases 

Two  new  conditions  are  reported  by  Milbrath  from  California  as  follows: 

Calico  spotting,  cause  unknown.     Spotting  of  fruit  in  the  form  of 
alternation  of  red  and  v/hite  has  increased  rapidly  during  the  past  four  years r 
and  bids  fair  to  become  a  very  important  problem.    At  least  5%        ^i.  11  fruit 
produced  in  tiie  fields  v/as  spotted.     If  I  were  to  form  an  estimate  of  spotting 
from  the  amount  found  on  the  markets,   it  v.ould  easily  run  to  15% • 

Blossom  end  stain,  cause  unknown.     This  disease  differs  from  the  common- 
ly known  blossom  end  rot  in  that  the  affected  area  at  the  blossom  end  consists 
of  numerous  small  blotches  which  later  coalesce  to  form  a  green-yellov/  area. 
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IJlie  affected  portion  does  not  turn  black  as  in  the  case  of  blosson  end  rot. 
Three  percent  of  the  crop  of  the  state  v/as  affected. 

Other  diseases 

Anthracnoso  caused  oy  Colletotrichum  phorr.oides  (Sacc.)  Chester,  v/as 
reported  as  being  less  prevalent  than  usual  in  liev/  Jersey  and  Indiana. 

Collar  rot,  caused  by  various  fungi.  According  to  Pritchard-'-,  stem 
girdling  at  the  surx^ace  of  the  ground  may  be  caused  by  at  least  three  fungi, 
Ve r tic i Ilium  lycopersici  Pritchard  &  Porte,  Macrosporiun  solani  E.'  &.  L.I.,  and 
Rhi  zoo  tenia  solani  Xuhn.    It  was  reported  by  them  as  occurring  in  1917»  ^3"^^* 
and  15^15  -i-^  Maryland,  r-3eu  Jersey,  and  Delav/are  in  seedbeds  and  on  ne'.vly  set 
plants.    The  following  additional  1^21  report  of  this  type  of  disease  extends 
the  range: 

Indiana :  Serious  in  one  field.  Blackened  stem  lesions  at  ground 
line,  probably  result  of  seedbed  infection  with  Itacrosporium 
solani  S.  &-  M.     First  seen  July  G  at  Greenfield.  (Gardner). 

Literature  cited 

1.  Pritchard,  F.  J.  and  ".'.  .3.  Porte.    Collar  rot  of  tomato.  Jour.  Agr. 
Res.  21:  I79-I84.    May  I92I, 

Stem  fiirdle  caused  by  phytophtnora  (species  not  determined).  This 
disease,  newly  described  by  Reddick  (A  fourth  Phytophthora  disease  of  tomato. 
Phytopath.  10:  523-534*  15)2C. )  is  reported  frcHD  Hew  York  as  f ollov/s : 

'One  greenhouse  crop  discarded  entirely  due  to  this  disease."  (Chupp) . 

Root  knot  caused  by  lieterodera  radicicola  (Greef  )  Mull.  Reported 
from  V/est  Virginia,  South  Carolina,  Texas,  Louisiana,  Ohio,  Arizona,  and 
"/ashington,  being  found  in  South  Carolina,  Texas,  Louisiana,  and  Arizona 
as  a  field  disease.     South  Carolina  (Ludwig)  reports  the  range  as  general 
with  about  the  usual  loss.     Taubenhaus  reports  1%  loss  to  the  tomato  crop 
in  Texas.    Edgerton  of  Louisiana  reports  the  disease  as  very  serious  in  some 
localities. 

Leaf  roll  (cause  lanknowni .    New  York,  Pennsylvania,  and  Kentucky  report 
a  leaf  roll  condition  which  is  worthy  of  further  investigation.     Leaf  roll 
of  tomato  has  been  known  since  Rolfs'  earlier  studies,  but  investigation  as 
to  its  cause  has  not  been  made.     A  report  by  Giissov;  (Leaf  curling  in  tomatoes. 
Phytopath.  11:  ^OO-'^Q'^.     1^21) .  assigiis  a  leaf  roll  condition  to  unbalanced 
conditions  brought  about  by  heavy  pruning.    Regarding  this  rolling  of  leaves, 
Pritchard  of  the  United  States  Department  of  Agriculture  v/rites  as  follov/s: 

"The  leaf  roll  caused  oy  heavy  pruning  or  excessive  watering 
appears  to  be  only  a  physiological  reaction,  as  tlie  leaves  remain 
green  and  seem  to  function  normally.     This  appearance  is  very  strik- 
ing in  some  foreign  varieties  grown  in  the  United  States  v/ithout 
pruning  or  excessive  watering.     It  is  not  usually  regarded  as  a  dis- 
ease. 

"The  other  leaf  roll,  resembling  leaf  roll  of  potatoes,  is 
quite  different,  resembling  somewhat  V.'estern  blight,  but  without 
the  yellov;  appearance  of  the  foliage  and  the  decortication  of  the 
rootlets.,  Moreover,  these  plants  are  very  unfruitful." 
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Soft  rot  of  the  green  fruit  ('bacterial)  caused  50?'o  loss  in  home  gar- 
dens at  Blacksburg,  Virginia.  (Fromrae). 

Fruit  rot  caused  by  Glonerella  ruf oraaculans  (Beck.)  S.  &  3.  v/ss  report- 
ed collected  in  a  garden  at  Ithaca,  Nev/  York  by  L.  M.  Massey. 

V^ilt  caused  by  Sclerotium  rolfsii  Sacc.  reported  by  Edgerton  as  serious 
during  July  and  August  in  the  river  districts  in  Louisiana,  especially  the 
northeastern  portion. 

Surnnier  bli/^ht  (cause  unknown)  v/as  reported  by  I.lilbrath  as  less  im- 
portant than  usual  in  California. 

Wilting_,  brought  about  by  influence  of  v/alnut  trees,  \7as  reported  for 
Mew  Jersey  by  Cook  (v/ilting  caused  by  walnut  trees.  (Phytopath.  11:  346. 
1921.)  and  for  Michigan  by  Coons,  three  instances  being  seen  v;ith  black 
walnut  and  Gulf  State  tomato  on  July  5  and  6. 

K§.Q:jL'Agr.  „ef fects  v/ere  noted  by  several  collaborators.    Many  commented 
upon  the  reduction  of  crop  brought  about  by  the  drouth.     Texas  and  Ohio  re- 
port ''blossom  drop"  as  prevalent,  dry  air  conditions  seemingly  interfering 
v/ith  pollination. 

Sunscald  did  sane  damage  in  Indiana  chiefly  in  opening  the  way  for 
secondary  invaders. 

Grov/th  cracks  and  oatf ace .     Important  in  Indiana,  causing  loss  from 
blemishing  and  from  secondary  rots  which  follov/ed.    Gardner  estimates  loss 
from  catface  at  .2%  of  crop  and  from  growth  cracks  at  Gfo.     "Late  rains  lead 
to  cracking  and  infection."     Thomas  of  Ohio  reports  as  follows:  "Conditions 
were  much  the  same.       A  very  large  part  of  the  tomato  crop  throughout  the 
early  and  mid-season  v/as  lost  due  to  cracking  which  occurred  in  the  epidermis 
both  radial  and  circular,  thought  to  be  due  to  dry  v/eather.     These  resulted 
in  a  very  large  number  of  leakers  which  very  seriously  interfered  v;ith  the 
handling  and  shipping  of  the  crop."     Lutman  of  Vermont  reports,  "Skin  of 
frviit  splits  in  rings  around  stem  due  to  slow  growth  in  August  followed  by 
September  rains.    ?ungus  infection  follows." 

Hydrocyanic  acid  in.jury  was  described  by  Potter,  G.  ?.  (Hydrocyanic 
acid  injury  to  tomatoes.  Proc.  Amer.  Soc  Hort.  3ci.  I7:  120-126.  1^21)  and 
it  was  reported  by  Gardner  from  Indiana^  "Crinkling  and  distortion  of  younger 
leaves  accompanied  by  dovYnv;ard  curling.    Noted  following  fumigation  for 
insects." 

Tobacco  fume  in.jury  also  was  reported  by  Gardner  as  causing  angular, 
intervenous,  white  spots  on  leaves. 


DISEASES  or  S\YBET  POTATO 


Stem  rot  caused  by  ?usarium  batatatis  l7oll.  and  F.  hyp e r oxy spor um  'Toll. 

Sweet  potato  stem  rot  v/as  probably  the  'vorst  disease  of  sv;eet  potatoes 
in  1921.     Ths  report  for  I92O  indicated  a  smaller  loss  than  occurred  during 
the  1521  season.    Dry  weather  and  hi:"h  temperatures  are  suspected  of  being 
factors  in  increasing  the  loss  from  this  source.     The  disease  v/as  reported 
from  Wew  Jersey,  Delaware,  Maryland,  Virginia,  Kentucky,  Tennessee,  North 
Carolina,  Florida,  Mississippi,  Louisiana,  Texas,  Arkajisas,   Indiana,  lov/a., 
fiissouri,  Kansas,  and  Arizona.     The  follov/ing  table  (Table  74^  lists  the 
losses  reported: 
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Table  74*     Losses  from  sten  rot  of  s^veet  potatoes  in  I92I,  as  esti 
mated  by  collaborators. 


Percent  loss 

I                     J-  ^  Q 

20 

10 

:  Ilorth  Carolina 

8 

;  lov/a 

5 

Maryland 

2  ! 

Virginia,  Arkansas 

1  : 

Indiana 

Trace  : 

Florida,  Louisiana,  Texas 

Tne  follov;ing  statements  from  collaborators  indicate  the  conditions 
observed  in  the  different  states: 

Mississippi ;    More  prevalent  than  in  1920;     found  in  A.0^o  of  the  plant 
ings  in  the  state,  affecting  lO^o  of  the  plants.    First  seen 
June  10  at  Meridian;     becoming  conmon.  (Heal). 

Arkansas ;  Less  prevalent  than  last  year.  Found  in  75^°  of  "^^^  fields 
of  the  state,  affecting  up  to  2^%  of  the  plants.  First  seen  in  . 
June,  (niliott). 

Indiana:  Less  prevalent  than  last  year.  First  seen  June  22  in  Boone 
C  oun ty .  ( Ga  rdn  er ) . 

Kansas :  V.'orse  this  year  than  last.  The  disease  is  on  the  increase; 
found  in  eastern,  southern,  and  central  Kansas.  First  recorded 
I.fey  21  in  V/yandotte  County.  (Stokdyk). 

Difference  of  opinion  seems  to  exist  among  collaborators  as  to  resist- 
ance of  various  varieties.    Cook  and  poole^  report  that  Eig  Stem  varieties 
are  more  resistant  than  smaller  sten  varieties.    However,  conditions  quite 
the  reverse  are  reported  from.  Virginia  (Harter).    Ileal  reports  very  few 
varietal  differences  in  susceptioility  noted  in  Nancy  Hall,  Porto  Rican,  or 
Triumph.    Stokdyk  reports  fields  of  Yellow  Jersey  and  IJancy  Hall  badly  in- 
fected, while  the  variety  Porto  Rico  was  free.    Gardner  reports  disease 
severe  in  Yellow  Jersey  but  r^ot  present  on  V,T-iite  Yams. 

Some  promise  is  given  of  control  by  seed  selection;    Cook  and  Poole 
reporting  that  seed  selected  at  digging  time  produced  slightly  better  sprouts 
than  unselected  seed  set  on  infected  soil.    Elliott  reports  that  seed  and 
slip  certification  has  established  some  dependable  sources  of  seed  and  given 
some  large  fields  free  from  v;ilt.    Heal  reports  that  the  disease  is  becoming 
very  general  in  Mississippi  in  spite  of  quarantine  and  preventive  measures. 

Literature  cited 
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Black  rot  caused  by  Sphaeronema  fimbriatum  (E-  &  H.)  Sacc. 

Black  rot  was  generally  prevalent  again  this  year,  losses  ranging  from 
a  trace  to  as  high  as  15%  of  the  crop,  as  is  shovm  in  the  following  table. 

Table  75*     Losses  from  and  prevalence  of  black  rot  of  sweet  potatoes 
in  1921,  as  reported  by  collaborators. 


)tate 


Percent 
loss 


Reraa rks 


New  Jersey 

2 

Delav/are 

1 

Maryland  ; 

1 

Virginia  : 

5 

Kentucky  • 

Tennessee  : 

North  Carolina  : 

6 

South  Carolina  : 

Georgia  ; 

Florida  : 

Mississippi  : 

15 

Louisiana  ; 

Texas  : 

5 

Arkansas  : 

5 

Indiana  : 

2 

Illinois  : 

Iowa  : 

5 

Kansas  : 

2-3 

Abundant.  (Cook). 

Stand  cut  by  early  sprout  infection.  (Adams). 
Less.  (Jehle  and  Temple). 

Moderate  to  severe,  especially  on  late  crop  at 

Norfolk.  (Fronme). 
Considerable.  Treated  seed  produced  fairly  clean 

crop.  (Valleau). 
Common,  not  serious.  ( Essary, Hosier Sherbakoff ) . 
Considerable;  especially  in  storage  houses . (Foster) 
Less .  ( Ludwig ) . 
Reported. 

Prevalent  in  all  parts  of  state.  (Burger). 
Nancy  Hall  is  most  susceptible.  (Neal). 
Quite  serious.  (Edgerton). 

Mostly  storage  trouble.  (Elliott). 
Field  and  storage  rot.  (Gardner). 
Prevalent.  (Bierbaum). 


Seed  treatment  coupled  with  rigid  selection  of  blemish  free  seed-stock 
seems  to  be  of  considerable  promise  as  saovm  by  favorable  reports  from  Ken- 
tucky, Georgia,  Mississippi,  Arkansas,  and  Kansas.    Neal  from  Mississippi, 
for  example,  reports  that  the  healthy  seed-stock  campaign  has  reduced  to  a, 
surprising  degree  the  amount  of  infection  on  the  plant.     Strict  quarantine 
regulations  are  causing  plant  grov/ers  both  v/ithin  and  outside  of  the  state 
to  make  greater  efforts  to  produce  healthy  plants. 

Pathologists  and  inspection  officials  in  certain  Southern  states  are 
proposing  a  uniform  inspection  and  certification  system.  The  following  re- 
port by  Lr  L.  Harter  outlines  the  present  status  of  the  movement: 

"With  respect  to  the  sweet  potato  seed  inspection  and  certifi- 
cation work,  I  would  say  that  I  returned  a  few  days  ago  from  the 
meeting  of  the  southern  agricultural  v/orkers  at  Atlanta,  Georgia. 
The  question  of  sweet  potato  seed  inspection  and  certification  was 
rather  thoroughly  gone  into  and  a  committee  v/as  appointed  to  draw 
up  a  uniform  system  of  inspection  and  certification  for  the  sweet 
potato  districts  of  the  South. 

"The  states  of  Arkansas,  Mississippi,  and  Georgia  have  already 
in  operation  a  system  of  seed  inspection.     In  the  states  of  Arkansas 
and  Georgia  it  is  voluntary,  while  in  Mississippi  it  is  complusory. 
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This  committee  seems  to  be  of  the  opinion  that  a  mininun  require- 
ment should  be  uniform  throughout  the  southern  states  and  that  the 
inspection  should  largely  be  voluntary.    It  is  believed  that  the 
chief  benefits  derived  fro:;i  this  system  would  result  from  the 
creation  of  a  demand  among  the  consumers  for  clean  seed-    If  a 
uniform  system  of  certification  can  be  adpoted,  to  v;hich  all  the 
people  concerned  throughout  the  different  states  v/ill  agree,  it 
would  enable  the  shippers  to  send  the  potatoes  or  plants  from 
one  state  into  the  other,  provided  they  carried  a  certificate 
from  the  proper  certified  officers  of  that  state."  (March  3>  1922). 

Heavy  rot  in  a  storehouse  v/ith  forced  ventilation  system  was  reported 
by  Elliott  in  Arkansas. 

Losses  from  black  rot,  associated  in  many  instances,  to  be  sure,  with 
decays  of  other  sorts,  have  been  coLpiled  fror.;  reports  of  car  inspectors 
(Table  "jG)  .  These  reports  shov/  the  tremendous  imiportanoe  of  the  disease 
as  a  market  problem.  It  is  very  evident  that  loss  in  the  field  is  but  a 
snail  percentage  of  the  total  loss  levied  upon  the  crop  from  this  cause. 
The  development  of  general  and  efficient  control  regulations  seems  v;ell 
warranted  from  this  showing  of  the  importance  of  this  disease. 

Table  Losses  from  black  rot  of  sweet  potato  caused  by  Sphaeronema 


the  Bureau  of  Markets 

and  Crop  Estimates,  I92I. 

:Ijo.of ; 

Average 

:        Range  of 

Origin  of           -.cars  ■ 

percent- 

percentage of 

Remarks 

shipment             :with  ; 

age  of 

decay 

.'decay; 

decay 

lio  -cars . 

Percent 

Alabama               :      1  : 

8 

:        1  : 

8 

Some  Rhizopus  rot 

Arkansas              :  2 

10 

2 

.  2-lS 

Delaware             :      2  ; 

8 

2 

6-10 

Georgia               :     18  ; 

13  • 

2 

•  45-^3 

Associated  with  other  decay 

7  • 

3-25  : 

9 

2-4 

Indiana               :  1 

3 

1 

:           3  • 

Black  rot  and  foot  rot 

Louisiana           :  3 

4 

3 

2-G  : 

Maryland             :      5  : 

3 

■      5  • 

2-5 

Some  Rhizopus  rot  in  one  ca 

Mississippi        ;      1  ; 

77 

:  1 

77  : 

In  large  spots 

liorth  Carolina  :  1 

14 

1 

14 

:31ack  rot  and  dry  rot 

South  Carolina  :      1  < 

11 

1 

11  : 

Tennessee           :      2  • 

7 

2  : 

1-13 

-Mostly  Rhizopus  in  one  oar 

Texas                  :  1 

12 

:         1  ■ 

12  : 

Virginia             :  4 

20 

1 

Severe  decay 

16 

3 

1-5  . 

Unknown               :  2 

:  2 

10-22  ■ 

Total  number  of  cars  of 

sweet  potatoes  with  black  rot...  44 

Total  number  of  cars  of 

Soft  rot  caused  by  Rhizopus  spp. 

Losses  from  soft  rot  are  important  in  Hew  Jersey,  Maryland,  Florida, 
Texas,  Arkansas,  Iowa,  and  Kansas.    Potatoes  exposed  for  sale  in  markets 
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generally  suffered  heavy  shrinkage  from  this  factor  as  is  brought  out  by  the 
inspection  reports  from  the  Bureau  of  Markets  and  Crop  Estimates.  Research 
by  Lauritzen  and  Harter^  indicate  that  Rhizopus  tritici  and  Rhizopus  nigricans 
are  chiefly  responsible  for  the  decay,  R.  tritici  working  at  the  higher 
temperatures  and  R.  nigricans  at  the  lower,  the  two  over-lapping  between 
20"  and  30°C.     Other  species  are  also  factors  in  rotting.     Because  of  its 
temperature  relations  R-  nigricans  is  the  principle  agent  of  decay.  Elliott 
reports  that  better  storage  facilities  have  greatly  reduced  losses,  which 
may  be  high  as  is  evidenced  by  a  report  from  Stokdyk  in  Kansas  that  there 
some  storage  houses  poorly  ventilated  showed  one-half  loss  due  to  this  disease. 

Recent  literature 

Cited 

1.  Lauritzen,  J,  I,  and  L-  L-  Karter.  The  species  of  Rhizopus 
responsible  for  the  decay  of  sweet  potatoes  under  storage 
conditions.  (Abstract)  Phytopath  12:  5I.  Jan.  1^22, 

Not  cited 

Harter,   L.  L. ,  J-  L.  V/eimer,  and  J.  L.  Lauritzen.     The  decay 
of  sweet  potatoes  ( Ipomoea  batatas )  produced  by  differ- 
ent species  of  Rhizopus.     Phytopath.  11:  279-284.  July 
1921  (Nov.). 

Weimer,  J,  L.  and  L.  L.  Harter-     Respiration  and  carbohydrate 
changes  produced  in  sweet  potatoes  by  Rhizopus  tritici ♦ 
Jour.  Agr.  Res.  21:  G27-655.     Aug.  1,  1^21. 

Soil  rot  caused  by  Cystospora  batata  Elliott 

Soil  rot  is  said  not  to  occur  in  Tennessee  and  Mississippi,  and  in 
Louisiana  it  was  found  for  the  first  time  this  year,  according  to  Edgerton. 
Collaborators  reported  as  follows: 

Delav/are ;     First  observed  August  10,    Heavy  infection  on  soil  planted 
continuously  to  sweet  potato  for  ten  or  more  years.  Plants 
easily  recognized  by  retarded  grov/th  and  root  system  severely 
crippled.     In  some  fields  100>'o  of  stand  infected.     Loss  for 
state  2%.  (Adams). 

Ilev/  Jersey:  Infection  about  'J'^fo  in  restricted  areas.    Not  general. 
Loss  sometimes  ^0%.  (Cook). 

Maryland:     Pive-tenths  percent  reduction  in  yield  for  state.  (Temple 
and  Jehle ) . 

Virginia :     Unusually  prevalent  throughout  the  state.  (Fromme). 
Louisiana:     Occasional.    First  report  in  state.  (Edgerton). 
Texas :     Trace.  One  percent  reduction  in  yield  for  state.  ( Taubenhaus ) . 
Kansas :     Only  a  trace  in  a  very  few  fields.  (Melchers). 
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Scurf  caused  by  l.lonilochaetes  infuscans  Kals- 

Sweet  potato  scurf  v/as  present  in  practically  the  sane  amount  as  in 
other  years,  producing  serious  blemish  rather  than  reduction  in  yield.  The 
figures  given  in  the  following  table  are  to  be  interpreted  from  the  point  of 
view  of  lowered  market  value  rather  than  direct  effect  to  the  crop. 


Table  77-     Losses  from  scurf  of  sweet  potato,  as  estimated  by  collabor- 
ators . 


State 

Percent  loss 

State 

Percent  loss 

Iviaryland  : 

Kansas 

,  2%  in  Arkansas  Valley 

Mississippi 

:  2. 

Arizona 

•  Very  important 

Arkansas 

t 

Seed  treatment  was  reported  by  Elliott  as  effective  in  Arkansas.  The 
report  from  Kansas  is  the  first  for  that  state,  although  E.  A.  Stokdyk  believes 
the  fungus  has  undoubtedly  been  present  for  some  time.     It  v/as  first  found 
August  3  in  Reno  County.     In  Arizona,  Brown  cells  attention  to  the  relation 
of  heavy  soils  to  heavy  infection  and  reports  that  the  blemish  is  often 
followed  by  Rhizopus  rot.    The  disease  v/as  first  seen  October  26  at  Casa  Grande, 
Arizona. 


Other  diseases 

V/hite  rust  caused  by  Albugo  ipomoeae-panduranae  (Schw.)  Sv/ingle  was 
reported  as  unimportant  from  Kew  Jersey,  Delaware,  and  Arkansas,  and  from 
North  Carolina  by  Foster  as  follo'.vs:     "Pound  in  one  section  to  be  very 
destructive  and  causing  considerable  defoliation.     This  is  evidently  the 
first  report  of  this  disease  causing  considerable  damage." 

Leaf  spot  caused  by  Phyllosticta  batatas  Cke.  was  reported  from  South 
Carolina  as  negligible. 

Leaf  spot  caused  by  Cercospora  bata tae  Zimm.,  a  very  serious  Chinese 
disease,  was  found  during  I92I  at  the  College  of  Agriculture  in  the  Philip- 
pine Islands,  according  to  Colin  G.  \7elles  (Philip.  Agr.  10:  253-254.  Dec. 
1921).    A  species  of  Cercospora  which  has  not  been  determined  but  is  possibly 
the  same  one  was  found  by  '.'elles  in  the  important  trucking  section  at  Trinidad 
in  the  Mountain  Province,  also,  but  it  v/as  not  severe. 

Mosaic  (cause  unknown)  v/as  reported  from  Arkansas  by    Rosen  as  present 
to  a  limited  extent  in  almost  every  field  inspected,  according  to  G.  G.  Becker, 
Chief  Inspector,  Arkansas  Plant  Board. 

Root  rot  caused  by  Ozonium  oinnivorum  Shear  was  reported  only  from  Texas 
(very  prevalent,  loss  lOf:..  -  Taubenhaus). 

L.  L.  Harter  (Farmer's  Bui.  lO^S,  page  16)  makes  the  following  comment 
concerning  this  root  rot:     '-'Root  rot,  so  far  as  Icnown,  occurs  only  in  Texas, 
New  Mexico,  Oklahoma,  and  Arizona,    '.'(lien  the  disease  once  gets  into  a  field, 
a  whole  crop  may  be  destroyed-     large  fields  have  been  seen  in  which  not  more 

than  10;i  of  a  crop  was  produced   The  organism  lives  from  one  season  to  the 

next  in  the  soil  on  dead  vegetable  natter,  or  in  the  far  South  probably  on 
growing  winter  crops.     It  is  killed  by  hard  freezing,  and  this  alone  probably 
restricts  the  disease  to  the  Southern  states." 
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Foot  rot  caused  by  Plenodomup  destruens  Harter  was  reported  from  Mary- 
land, Tennessee,  North  Carolina,  Florida,  Mississippi,  and  Kansas,  and  v/as 
definitely  reported  as  not  known  to  occur  in  South  Carolina,  Louisiana,  and 
Texas.     In  general,  it  v/as  of  minor  importance,  producing  loss  in  only  a  few 
localities,  for  example,  from  Tennessee  33^°  loss  v/as  reported  by  Essary, 
Sherbakoff,  and  Hesler.     In  other  localities  the  loss  was  slight. 

L.  L.  Harter  (Parmer's  Bui.  1059^  page  12)  makes  the  following  state- 
ment as  to  occurrence  and  prevalence:    "Foot  rot  is  known  to  occur  in  Virginia 
Iowa,  and  Missouri,  and  it  is  likely  that  it  occurs  elsewhere.     Ov/ing  to  the 
fact  that  it  is  not  so  widely  distributed,  the  total  loss  that  may  be  attri^'^t 
'ed    to  this  disease  is  much  less  than  with  black  rot  and  stem  rot.     In  local- 
ities v/here  it  does  occur,  hov/ever,  it  produces  greater  loss  than  either  of 
these  diseases.     In  certain  sections  of  Virginia,  Ohio,  and  Iowa,  it  has  been 
estimated  to  produce  a  loss  of  ^0%  of  the  crop  in  one  year." 

Rot  due  to  Trichoderna  ko«ingi  Oud,  was  reported  present  in  Delaware. 

Java  black  rot  caused  by  Diplodia  tubericola  (E.  &  E.)  Taub.  was  re- 
ported from  Texas  v;here  it  caused  .5%  damage. 

Rot  caused  by  Sclerotium  rolfsii  Sacc.  v;as  reported  from  Dallas  County, 

Texas. 

Charcoal  rot  caused  by  Sclerotium  bataticola  Taub.  was  reported  from 
Delaware  and  Texas. 

Root  knot  caused  by  Heterodera  radicicola  (Greef  )  Hull,  was  reported 
as  fairly  severe  in  Arkansas,  being  found  in  1^7^  01  the  plantings,  affecting 
on  an  average  10%  of  the  plants  and  reducing  the  yield  of  sweet  potatoes  for 
the  state  about  3%«  (Elliott). 

Internal  breakdov;n  (non-parasitic).    Collaborators  have  occasionally 
reported  occurrence  of  flesh  discolorations  in  sv/eet  potatoes  v/hich  simulated 
conditions  known  for  other  crops-     The  following  statement  by  L.  L.  Harter 
was  made  concerning  specimens  received  from  Georgia  (I92O  crop):     "There  is 
a  breaking  down  of  certain  physiological  conditions  v/hich  is  not  well  under- 
stood.    The  internal  breakdown  occurs  generally  at  the  latter  end  of  the 
storage  period,  along  about  March  or  April.    Ko  fungus  seems  responsible. 
Certain  varieties  are  more  susceptible  to  this  disturbance  than  others." 

Similar  trouble,  known  in  Illinois  under  the  name  of  "dry  heart", 
v/as  reported  March  1  from  V/abash  County.     The  above  reports  concern  them- 
selves with  the  1920  crop.     Gardner  reports  an  internal  brown  spot  in  which 
small  patches  of  brown  corky  tissue  scattered  through  the  root  occur r  This 
was  collected  at  Liberty,  Indiana,  September  20,  1^21. 

Drouth  in.jury  was  reported  from  Delaware,  v/here  it  cut  the  yield  from 
10  to  ^0%  in  some  places  during  August  and  September.  (Adams). 

The  following  state  handbooks  on  sweet  potato  diseases  appeared  in 

I92I: 

Manns,  T.  F.     The  control  of  sweet  potato  diseases.  Trans.  Penin.  Hort. 

Soc»  34:  .77-80.  1921.     Some  practices  that  keep  down  diseases; 

control  of  disease  and  rots  in  sweet  potato  storage- 
Neal,  D.  C    Diseases  of  the  sweet  potato  in  Mississippi  and  their 

control.  Miss,  Agr.  Exp.  Sta.  Bui,  l^O.  16  p.  illus.  Dec  1920- 
Taubenhaus,  J.  J.    Field  diseases  of  the  sweet  potato.     Sweet  potato 

Bui.  V.  2,  p.  1-3,  2G-27.  Dec.  I92I. 
Cook,  M-  T.  and  R.  F.  Poole.    Diseases  of  sv/eet  potatoes.  Hew  Jersey 

Agr.  Exp.  Sta.  Circ.  I23.  24  p.  illus.  April  I92I. 
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Bacterial  blight  caused  by  Bacterium  phaseoli  SF3 

be  the  most  serious  nenace  to  the 


This  disease  continued  in  I92I  to 
bean  industry.     As  shown  by  the 
accompanying  map  (Fig.  80),  the 
disease  was  prevalent  over  the 
entire  eastern  United  States  ex- 
cept Vermont  and  New  Hampshire. 
C.  V/-  Rapp4  states  that  in  Okla- 
homa, "The  appearance  of  bacterial 
blight  as  a  serious  disease  is 
dependent  upon  weather  conditions, 
'warm,  wet  '.weather  favors  its  de- 
velopment."    The  relation  to 
temperature  v/as  well  borne  out 
in  the  experience  of  last  season 
and  in  the  majority  of  states 
there  v/as  enough  rainfall  to  in- 
sure the  strong  development  and 
spread  of  the  parasite. 

Fig.  80.  Distribution  and 
importance  of  bacterial  blight  of 
bean  in  1321. 


Very  slight        +  Important 
Slight  @  Very  importa 

Moderate 


nt 


Table  78.     Losses  from  bacterial  blight  of  bean  as  reported  by  col- 
laborators, 1321. 


Percent  : 
loss  : 

state 

Percent 
loss 

State 

i'.ichigan 

2-5 

Ohio 

5-10 

Louisiana 

2 

South  Carolina 

6 

Pennsylvania 

1 

Maryland,  v/est  Virginia, 

]  iississippi 

Arkansas ,  Minnesota , 

Jew  York 

:  Montana 

4 

.  Indiana 

•  Georgia,  V;isconsin 

:  Ilorth  Carolina,  lov/a 

t 

:  Idaho,  Oregon 

Markets  inspectors  found  the  disease  in      ipments  of  beans  from,  four 
states,  viz.,  Louisiana,  3  cars  with  an  average  of  iSfo  blight  spotting;  Texas, 
2  cars  with  ^/o  average;  Alabama,  1  car  with  50^0;  and  Florida,  1  car  v/itii  3f^' 

Dates  of  first  appearance  of  bacterial  bli^^ht  of  bean,  1921 


Vipril  29.  Starkville,  Miss. 

July  1...  Ramsey  County,  Minn. 

July  1...  iViedford,  Ore. 

July   Monroe  County,  Ohio 


July  12  Marion  County,  Ind. 

August  G   Doniphan,  Kans. 

/iUgust  3   vTyoming  County,  K.  1 

September  20.  Newark,  Del. 
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The  follov;ing  comments  from  collaborators  are  of  interest: 

Mew  York;  Kidney  types  most  susceptible  of  the  field  beans.  (Chupp). 

Delaware:     On  the  increase.  (Adams). 

Virginia:     General  -  especial  complaints  from  Orange,  Pulaski,  and 
Montgomery  Counties.  (Promme). 

West  Virginia:     Injury  mostly  to  leaves.  (Giddings). 

Tennessee ;  (Area  near  Chattanooga).  Common;  damage  about  5%. (Sherbakoff ) 
Indiana :    Most  serious  disease  of  beans.  (Gardner). 

Michigan ;    Cut  crop  short,  causing  heavy  loss  in  field  of  high  promise. 
(Coons ) . 

Wisconsin:     State  wide.  (Vaughan) . 

Minnesota:     Pound  in  75%  of  fields  affecting  75%  of  the  plants. 
(Section  of  Plant  Pathology)* 

Iowa:     Less  than  last  year.     Found  in  50%  of  the  fields,  a<ffecting 
approximately  half  of  the  plants,  (Melhus). 

Oregon :    Not  very  important;  probably  coextensive  with  host.  Kentucky 
Wonder  reported  to  be  almost  impossible  to  mature  in  Jackson 
County  because  of  blight.  (Barss). 

Quebec ;     Beans  were  very  severely  attacked  by  Pseudomonas  phaseoli . 
(B.  T.  Dickson2). 

In  a  noteworthy  contribution,  Burkholder^  shov/s  that  bean  blight  may 
oe  a  systemic  as  v/ell  as  a  local  disease  and  this  relation  must  be  considered 
in  all  control  studies.    Burkholder  also  confirms  the  observation  of  Muncie^ 
as  to  nodal  infection  with  weakened  or  necrotic  nodes  and  subsequent  breaking 
over  of  the  vines  resulting.     This  condition  was  reported  in  I921  only  from 
Michigan  where  considerable  damage  of  this  sort  was  seen,  especially  with 
beans  in  locations  exposed  to  wind  sweep. 

Varietal  resistance  and  selection  of  resistant  strains  is  evidently  the 
hope  of  the  future  for  bean  blight  control.     At  present  no  very  good  leads 
exist.    Coons  reports  scarlet  and  v/hite  runner  beans  as  apparently  resistant 
to  bean  blight  but  especially  subject  to  hopper-burn.     After  a  close  inspec- 
tion of  about  Go  seedsmen's  varieties,  grown  in  parallel  rows,  Gardner  reports 
that  blight  occurred  on  all,  but  that  the  variety  "Bird-eye"  was  not  heavily 
infected.    He  also  reports  what  apparently  v/as  typical  blight  on  the  follow- 
ing beans  (see  mosaic  for  scientific  names):    Mung,  urd,  and  hyacinth;  while 
no  lesions  were  noted  on  moth,  rice,  adzuki,  or  kulthi  beans  similarly  ex- 
posed to  infection. 

Rapp4  reports  the  disease  on  Phaseolus  vulgaris  and  on  the  following: 
runner  varieties  (P.  multif lorus ) ,  the  two  limas  (P,  lunatus  and  P.  lunatus 
macrocarpus ) .  the  pinto  (  a  type  of  P.  vulgaris ) ,  and  occasionally  on  the 
black-eyed  cowpea  ( Vigna  sinensis) . 
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Anthracnose  caused  by  Colletotrichum  lindemuthianum  (Sacc.  &  Magn. )  Br.  &  Cav. 

Anthracnose  v/as  generally  less  important  in  I92I  than  it  v.-as  in  I92O. 
Reported  then  as  causing  the  most  serious  loss  for  years  in  IJew  York,  it 
presents  in  I92I  the  interesting  result  of  still  causing  a  considerable  loss 
in  that  state  in  spite  of  v/eather  unfavorable  for  its  spread.     This  condition 
was  due  doubtless  to  the  heavy  seed  infestation. 


Table  79*    Relative  prevalence  of  and  estimated  losses  fron  bean 
anthracnose,  as  reported  by  collaborators,  I92I. 


:           Amount  compared  v/ith 

:  Percentage 

State 

:  1920 

:      .average  year 

:  loss 

llev!  Hampshire 

:  Less 

Vermont 

:  Less 

:  Less 

1-5 

liew  York 

:  Less 

:  Less 

3-5 

Ile'.v  Jersey 

;  Less 

:  Less 

:  2 

Pennsylvania 

About  same 

About  same 

•  5 

Maryland 

!  Less 

Less 

.  _  1 

Virginia 

About  same 

'iVest  Virginia  : 

:          Less  ; 

Same 

:  2 

Mississippi 

Less 

Less 

2 

Louisiana  ; 

A.bout  same 

About  sam.e 

2-5 

Texas 

1 

Arkansas  > 

1 

Ohio  J 

Less  : 

Less  J 

5 

Illinois 

Same  : 

Same  ; 

t 

Y/isconsin  ■ 

Less  ; 

Less  : 

t 

Minnesota  • 

Less  : 

Less  : 

0 

North  Dakota  : 

Same  • 

Same  : 

lov/a  J 

Less  : 

Less  : 

.5 

Kansas  : 

t 

Oregon  : 

t 

Anthracnose  spotting  occurred  on  string  beans  in  10  of  the  I08  cars 
inspected  by  the  Bureau  of  I.iarkets  and  Crop  Estimates,  from  the  following 
states:     South  Carolina,  4  cars  with  an  average  of  yfo  anthracnose;  i.'ississ- 
ippi,  2  cars  with  6%;  Louisiana,  2  cars  v/ith  14%;  and  Texas,  2  cars  with  2^» 


Dates  of  first  appearance  of  bean  anthracnose.  1921 

May  G....  Wiggins,  !.;iss.  July   Rocky  Ford,  Colo. 

June  17..  Portsmouth,  11,  H.  August  1-.  Madison,  '.7is. 

July  1...  Medford,  Ore.  August....  Wayne  County Ohio . 


344 


.BEAN  -  Anthracnose 


For  comments  of  collaborators  see  PI.  Dis.  Bui.  5:  34,  50,  G8,  85^  101. 

1921 » 

Breeding  for  disease  resistance  carried  on  in  many  experiment  sta- 
tions promises  successful  results.     Investigational  work  reported  from  the 
Cornell  Agricultural  Experiment  Station^' 2  g^d  from  the  Michigan  Agricultural 
College  indicates  progress. 

Recent  literatu r e 
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Rust  caused  by  Uronyces  append iculatus  (Pers.)  Lev. 

Rust, causing  a  spotting  of  the  leaves  and  sometimes  the  pods,  v/as 
reported  from  New  York,  Pennsylvania,  Delaware,  Maryland,  Virginia,  Vifest 
Virginia,  Tennessee,  North  Carolina,  South  Carolina,  Florida,  Mississippi, 
Louisiana,  Ohio,   Indiana,  Michigan,  Wisconsin,  Minnesota,  Colorado,  Oregon, 
California,  and  the  Philippine  Islands^.     The  following  states  report  def- 
initely that  the  disease  was  not  observed:     Vermont,  New  Hampshire,  Arkansas, 
and  lov/a , 

Table  80.     Losses  from  rust  of  bean,  as  reported  by  collaborators,  I92I 


Amount  of  loss  • 

State 

Slight  (trace  or  • 
negligible) 

Massachusetts,  New  York,  Pennsylvania, 
Virginia,  Tennessee,  North  Carolina 
V/isconsin,  Minnesota,  Colorado,  and 

Maryland,  V/est 
,  Ohio,  Michigan, 
Oreg on 

1% 

:  South  Carolina,  Mississippi 

2fo 

:  Calif o'mia 

Dates  of  first  appearance  of  bean  rust,  1^21 


May  

July  1  

August  3  - • 
August  20. 
August. . -  4 


Jackson,  Miss. 
Med  ford,  Ja  c  ks  on  C  0 . , 
Greenwood,  S.  C. 
East  Lansing,  Mich. 
V/ayne  County,  Ohio 


August    Rocky  Ford,  Colo. 

Ore.     September  1..  California 

September  1..  Madison,  Wis. 

September  6..  Onondaga  Co.,N.Y. 

September  30.  V^fyoming,  Del, 


Interesting  notes  concerning  varietal  susceptibility  are  available  ^ 
from  several  observers.     In  this  connection  the  lists  of  Promme  and  V/ingard 
should  be  considered.     Many  collaborators  report  the  Kentucky  V/onder  as  lead- 
ing in  susceptibility  as  will  be  seen  from  the  follov/ing  quotations: 
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New  York;  Mostly  on  pole  beans  or  coming  late  on  a  fe'.v  field  beans. 

Onondaga  County:     Severe  on  Kentucky  Wonder  pole  beans.  (Chupp) . 

Delaware;    On  white  shell  beans.  (Adams). 

V/est  Virginia:    Pole  beans  affected  mostly.     Quite  common  on  Kentucky 
\7onder.  (Giddings). 

Tennessee;     Bean  rust  was  common,  more  damaging  to  pole  varieties. 
(Sherbakoff ). 

South  Carolina;    V/hite  Kentucky  Vfonder  is  susceptible  to  some  extent. 
( Ludwig ) . 

Florida;     Some  rust  on  Kentucky  Wonder.  (Burger). 

Louisiana ;    In  general  the  bush  beans  (snaps)  are  resistant.  The  one 
with  whicli  we  have  the  most  difficulty  is  the  Kentucky  ITonder. 
This  variety  is  frequently  killed  by  the  rust,  (Edgerton). 

Indiana;     The  following  report  of  the  results  of  experiments  conduct- 
ed by  E.  B.  Mains  at  Purdue  University  was  received  through 
Gardner : 

The  varietal  susceptibility  of  beans  in  the  rust  experiment- 
al plot  at  Lafayette  in  1^21  was  as  follows: 

Not  affected.    Pencil  Pod  Wax,  Hodson  V/ax,  Vferdwell's  Kid- 
ney V/ax,  Red  Kidney,  Saddle  Back  V/ax,  Rust  Proof  Golden  \7ax, 
Mohawk,  Golden  Eye  '7ax,  Stringless  Refugee,  Valentine  V/ax,  Black 
Valentine,  Dwarf  Horticultural,  Bird's  Eye,  Mexican  Red,  Currie 
Rust  Proof  Black  V/ax,  Improved  Goddard,  Yellow  Eye,  Masterpiece 
Dwarf,  New  Pearl,  'Vebber  V7ax,  California  Rust  Proof,  Detroit  Vi/ax, 
Hodson  Green  Pod,  May  Queen,  Trucker's  Reward,  Refugee  (lOOO-l) 
Horticultural  Pole,  V.'ren  Egg,  Marblehead  Pole,  Home  Sweet  Home. 

The  following  beans  belonging  to  other  species  (see  mosaic 
for  scientific  names)  were  not  infected:    Hyacinth,  adzuki,  urd, 
kulthi,  rice,  mung,  and  moth. 

Slightly  infected;    Michigan  V/hite  Wax,  Full  Measure, 
Bountiful  Stringless,  Early  Red  Valentine,  Currie  Golden  V/ax, 
Keeney's  Stringless  Refugee,  Green  Seeded  Flagolet,  Improved 
Golden  V/ax,  Dwarf  Horticultural,  V/hite  Kidney,  French  Horticul- 
tural. 

More  or  less  heavily  rusted:     Black  Turtle  Soup,  Robust  Pea, 
New  McCaslan,  Pinto,  Lady  V/ashington,  Boston  llavy,  Snowflake, 
VVhite  Creaseback,  Burger  Green  Pod,  LfcCaslan  Pole,  Golden 
Cluster,  V/hite  Dutch  Caseknife,  Powell's  Prolific,  V/hite  Kentucky 
Wonder,  Tennessee  Green  Pod,  Kentucky  w'onder  V/ax,  Kentucky  V/onder. 

California:    Among  varieties  found  affected  were  Black  Eye,  Lady  Wash- 
ington, French  V/hite,  Red  Valentine,  and  Pink,  (Milbrath, July  l). 

Black  Eye,  Pink,  Yellov/  Eye,  Valentine  particularly  suscept- 
ible.    (Milbrath,  fxnal  report). 

Philippine  Islands  (Trinidad,  Mountain  Province,  December):  This  rust 
is  very  serious  at  the  present  time  and  according  to  Mr.  V7right 
(Supt,  of  the  Trinidad  Farm  School)  becomes  widespread,  attacking 
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all  varieties  v;ith  one  exception  a  red  variety  of  P. 

vulgaris.  (Colin  G.  Welles^/. 
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Mosaic  (cause  unknown) 

Mosaic  was  reported  from  the  extreme  eastern  and  western  parts  of  the 
United  States  and  from  Quebec^  to  Louisiana.    Being  seed-borne  it  may  be 
expected  to  have  a  range  practically  coextensive  with  the  crop,  although  as 
evidenced  by  reports  from  some  collaborators  it  was  not  seen  or  was  masked 
by  weather  effects  last  season  in  some  regions. 

The  importance  of  the  disease  in  192I  is  indicated  in  Table  81. 

Table  81.     Estimated  losses  from  bean  mosaic,  I92I. 


Amount  of  loss 


Not  observed 

Slight 

Considerable 
Severe 


states  reporting 


10% 


Vermont,  New  Hampshire,  V\fest  Virginia,  South  Carolina, 
Texas,  Ohio 

Massachusetts,  Connecticut,  North  Carolina,  Washington 
Mississippi 
i  California 

:  Michigan,  Vfisconsin,  Kansas 
:  Louisiana,  Minnesota,  Montana 
;  Georgia,  Arkansas,  Indiana,  Iowa 
:  Pennsylvania 
:  New  York 
:  Oregon 
:  Idaho 


Collaborators  coipment  as  follows  (see  also  PI.  Dis.  Bui.  5^  34»  5^' 

b3,  8G,  102,  1921). 

Connecticut;     One  report;  July  7  At  '^Vhitnejrville,  where  the  disease 

was  found  on  Hodson  Wax  (50%)  and  on  Old  Homestead  ( 10%) . (Clinton) 

New  York:  Probably  same  as  last  year;  less  important  than  several 
seasons  ago.  There  has  been  a  continued  reduction  in  acreage 
of  susceptible  varieties.  (Chupp). 

Since  most  of  the  pea  beans  grown  are  the  Michigan  Robust, 
the  mosaic  was  not  a  serious  factor  on  the  dry  shelled  beans. 
(Burkholder,  Jan.  24,  I922). 

Mississippi:     Unimportant;  occurring  locally.    First  seen  May  5 

Poplarville  and  Utica;     caused  greatest  damage  to  plants  two- 
thirds  mature  between  April  25  and  May  I5.  (Neal). 
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Louisiana:    About  same  as  usual  and  as  last  year;    very  common. 
(Sdgerton). 

Indiana;    Noted  in  many  gardens.    About  ICfo  of  plants  affected. 
(Gardner). 

Michigan:     Occasional.    Evidence  of  field  spread  by  insects  secured 
by  IJelson.  (Coons). 

Minnesota;    First  reported  on  University  Farm,  June  10.  Infection 
light.     Later  conplicated  by  the  effects  of  hot  weather  and 
hopper  burn.     The  usual  s3'TTrptoms  of  mosaic  v/ere  difficult  to 
determine  in  various  fields  about  University  Far^i.  (September  l^^. 

General,  of  considerable  importance;     found  in         of  the 
fields,  v/hich  shov;ed  an  average  of       affected  plants.  (Section 
of  Plant  Pathology). 

Montana;  Comparatively  few  beans  grown  on  coinnercial  scale  this  year. 
A  small  amount  of  mosaic  was  seen.  (Jennison). 

Idaho;     Less  than  last  year,  but  still  very  important.  (Hungerford ) . 

Oregon:     Same  as  usual,  serious.    Coextensive  with  host  and  severe  in 
many  cases.  (Barss). 

California :     Same  as  last  year,  severe  in  some  localities  -  at  Puente 
in  Los  Angeles  County,  and  in  the  San  Joaquin  Valley.  (Milbrath  . 

Robust  bean  continues  in  favor  in  many  localities  and  large  acreagr-s 
for  seed  purposes  are  being  grown  in  Michigan,  New  York,  and  Canada.  Clcsa 
inspection  of  imprDved  strains  at  Michigan  showed  resistance  to  m.osaic  tc  be 
extremely  high,  whole  increase  plats  failing  to  show  more  than  an  occasional 
individual  with  mosaic.    Common  stock,  on  the  contrary,  shov/ed  considerable 
mosaic.  (Coons).    Promising  results  from  the  point  of  view  of  both  mosaic 
and  anthracnose  resistance  are  to  be  expected  from  the  hybrids  between  the 
Robust  bean  and  the  various  anthracnose  resistant  kinds  v/hich  have  been  de- 
veloped at  several  stations,  arid  are  being  carefully  tested  to  determine  their 
commercial  value. 

A  report  from.  Gardner  (Indiana)  on  observations  of  60  seedsmen's 
varieties  of  beans  grov/n  in  plats  v;ith  short  rows,  shows  that  mosaic  occurred 
on  37  varieties.     The  follov/ing  varieties  were  free  from,  m.osaic ;  V/ardwell's 
Kidney  V.'ax,  Red  Kidney,  Saddleback  Vfex,  Dwarf  Horticultural,  Robust  Pea,  Black 
Valentine,  Improved  Goddard,  and  'Vebber  Wax, 

Of  species  other  than  p.  vulgaris,  Gardner  reports  that  mosaic  occurred 
upon;  adzuki  bean  (Phaseolus  angular  is  (V/illd.)  \7.  F.  V/ight;    urd  bean  (P. 
mungo  L. ) ;    mung  bean  (?.  aureus  Roxb.);  but  not  upon:  kulthi  bean  (Dolichos 
bif lorus  L. ) ;  rice  bean  (p.  calcaratus  Roxb.);    moth  bean  (P.  aconitif olius 
Jacq.);  and  hyacinth  bean  (Dolichos  lablab  L. ) ;  although  all  were  similarly 
exposed  to  infection,     tosaic  occurred  also  on  lima  bean  (bush  variety). 
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(Abstr.  by  E.  J.  Kraus  in  Bot.  Absts.  9:  Entry  ^iS. 

September  1921) . 

Root  rot  caused  by  Fusarium  spp. 

Root  rot  definitely  attributed  to  PYisarium  spp,  was  reported  from 
Massachusetts,  New  York,  Vfest  Virginia,   Terjnessee,   Indiana,  and  California. 
Doubtless  many  of  the  reports  from  other  states  under  the  general  name  of 
stem  end  and  root  rots  are  also  assignable  to  this  cause.     Losses  in  general 
were  slight,  probably  not  amounting  in  any  case  to  more  than  2%.     The  follow- 
ing comments  from  collaborators  give  the  facts  at  hand  {see  also  PI.  Dis.  Bui. 

5:  35f  86,  102.  1921). 

General;     As  to  the  extent  of  the  Fusarium  root  rot  of  the  beans,  I 
have  only  rv?ceived  it  from  two  other  states  besides  New  York; 
that  is,  Michigan  and  Vermont.     This  last  summer,  however,  I 
received  specimens  of  beans  having  a  root  rot  from  Indiana  and 
Washington,  D.  C.     In  both  cases  it  appeared  to  be  Fusarium 
root  rot,  but  as  I  did  not  make  any  isolations,  I  would  not 
like  to  make  a  definite  statement.  (Burkholder,  Jan-  24,  1922). 

Massachusetts ;     Stem  rot  caused  by  Fusarium  and  Rhizoctonia  very 
severe  in  a  few  instances.  (Osmun). 

Nevj  York:    Fusarium  martii  phaseoli  fairly  general,  causing  a  loss 
to  the  state  of  1-2%;     especially  in  the  dry  bean  sections  and 
in  the  gardens  in  other  sections.    First  found  July  7  V/arsaw. 
General  distribution  for  the  state  is  western,  (ChuppK 

West  Virginia:     Local.    A  few  cases  severe.  (Giddings). 

Tennessee;  Root  rot  (Probably  Fusarium)  in  some  fields  not  uncommon. 
Damage  to  that  section  of  the  state  (Chattanooga)  probably  about 
2^0.  (Sherbakoff )  . 

Indiana ;  Less  prevalent  than  last  year  and  of  minor  importance. 

Pound  by  R.  C»  Friesner  very  severe  on  Kentucky  'Wonder  and  not 
occurring  at  all  on  Bountiful  Bush,  Early  Leviathian  Lima,  and 
German  Black  'Wax.    First  seen  July  I4  in  Marion  County.  (Gardner). 

California :     Stem  rot  caused  by  Fusarium  and  Rhizoctonia  worse  than 
last  year.     Destroyed  of  crop  in  some  fields;    caused  an 

average  reduction  of  5%  of  "t^he  crop  of  dry  beans.     Limas  and 
Red  Mexican  suffered  most,  (Milbrath). 


Rhizoctonia  rot  caused  by  Corticium  vagum  Berk,  and  Curtis 

Rhizoctonia,  coiTimon  as  a  soil  parasite,  is  doubtless  strongly  affected 
by  particular  spring  conditions.     In  the  reports  for  I92O,  root  and  stem  rots 
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of  bean  due  to  this  fungus  were  reported  as  very  common  in  New  Jersey  and 
various  other  states,  but  in  Vj21  this  disease  v/as  of  very  minor  importance 
in  the  United  States  as  a  whole.     It  v/as  reported  by  Thurston  as  severe  in 
Lebanon  County,  Pennsylvania.     It  was  found  in  North  Carolina;     and  was  as 
usual  serious  on  the  fall  crop  in  Louisiana.     The  disease  occurred  also  in 
Texas,  Idaho,  and  V/ashington,  according  to  collaborators,  and  in  Ltessachusetts 
and  California,  where  it  v/as  associated  with  Fusarium  sp.  (See  Fusarium). 

Stem  rot  and  watery  soft  rot  caused  by  Sclerotinia  libertiana  Fckl. 

This  disease  was  reported  in  192I  as  less  important  than  last  year  and 
doing  only  slight  damage  in  the  field.     It  occurred  locally  in  New  York  and 
West  Virginia.     On  the  other  hand  this  organism  is  of  prime  importance  in 
causing  a  rot  of  the  snap  beans  in  transit  as  is  shown  by  an  examination  of 
markets  inspectors  reports. 

Stem  rot  (cause  undetermined) 

An  unnamed  stem  rot  caused  considerable  damage  in  a  field  at  St.  Albans, 
Vermont.     Ludwig  reports  mung  beans  (phaseolus  aureus)  severely  affected 
with  an  undetermined  stem  rot  in  Chester  Cojnty,  South  Carolina.     In  the 
Par  y/est  Barss  reports  that  stem  rot  v/as  not  serious  except  perhaps  locally 
in  the  hotter  sections  of  eastern  and  southern  Oregon. 

In  this  disease  complex  careful  v/ork,  backed  by  intensive  study  of 
specimens  and  of  soil  infestation,  and  by  free  interchange  of  material  be- 
tween workers  seems  very  desirable. 


Other  diseases 

The  organism  causing  a  nev/  bacte rial  v/ilt  of  bean  has  been  described 
by  Miss  Florence  Hedges  of  the  Laboratory  of  Plant  Pathology,  Bureau  of  Plant 
Industry,  as  Bacterium  f laccumfaciens  (A  bacterial  wilt  of  the  bean  caused 
by  Bacterium  f laccumfaciens  nov.  sp.  Science  n.  s.  55:  4.33-434.  April  21, 
1322).     The  disease  appeared  on  navy  beans  in  South  Dakota  in  I92O  and  I92I. 
Miss  Hedges  has  infected  King  of  the  Mountain  and  Great  Northern  beans,  King 
of  the  C-ardcn  lima,  and  Ito  San  soy-beans  by  pure  culture  inoculations.  The 
following  quotation  is  from  her  article: 

"A  new  bacterial  disease  of  navy  beans  has  appeared  in  South 
Dakota.     The  grower  on  whose  farm  the  disease  v/as  discovered  reports 
that  v/hat  he  believes  to  be  the  same  disease  killed  90%  of  l^ls  1^20 
crop.     In  1921  he  planted  the  seed  harvested  from  the  remainder  and 
lost  about  25%  of  his  crop.     Some  of  this  1^20  Dakota  seed  planted 
at  Arlington,  Virginia,  also  produced  a  large  proportion  of  diseased 
plants,  many  of  v/hich  never  survived  the  seedling  stage.     The  disease 
is  characterized  by  a  wilting  of  the  leaves  of  seedlings,  sometimes 
accompanied  by  a  discoloration,  and  by  dwarfing,  reduction  of  yield 
and  the  death  of  some  of  the  shoots,  if  the  plant  survives  the  early 
stages  of  grov/th." 

Angular  leaf  spot  due  to  Isariopsis  ^riseola  3acc.  was  reported  from 
West  Virginia  and  for  the  first  time  to  the  Survey  from  Pennsylvania  and 


350 


BEAN  -  Other  diseases 


Delaware-    In  V/est  Virginia  it  v/as  more  important  than  last  year,  being 
severe  in  a  fev/  instances  according  to  Giddings.     Thurston  and  Orton  report 
it  as  present  in  gardens  in  Center  County^  Pennsylvania,    Adams  reported  it 
as  first  noticed  on  September  20  at  Newark,  Delav/are  on  kidney  beans. 
Browning  reports  the  disease  as  occurring  in  Rhode  Island  in  1920,  vhen  it 
was  very  abundant  and  destructive  to  the  foliage  and  pods,  although  pre- 
viously it  had  been  of  only  minor  importance. 

Leaf  spot  caused  by  Cercospora  canescens  Ell.  &  Mart,  was  reported 
by  Taubenhaus  as  unimportant  in  Texas. 

Powdery  mildev/  caused  by  Erysiphe  polygoni  DC-  was  reported  as  un- 
important in  Texas,  and  as  serious  in  Oi^lifomia  where  it  caused  G%  loss 
in  San  Diego,  Riverside,  'Los  imgeles,  and  Orange  Counties,  according  to 
Milbrath. 

A  leaf  blight  of  husk  beans,  apparently  caused  by  Rhizoc tenia,  v/as 
found  by  Sherbakoff  in  the  vicinity  of  Chattanooga,  Tennessee,  August  11. 

Rhizopus  rot  caused  by  Rhizopus  so. , typically  a  disease  of  beans 
under  transit  conditions,  may  cause  serious  loss. 

A  seed  spot  of  unknovm  cause  affecting  both  the  surface  and  interior 
of  the  bean  is  reported  by  Milbrath  as  severe  throughout  southern  California, 
causing  a  reduction  of  30%        the  yield  of  the  variety  Black  Eye,  to  which 
it  was  confined. 

Texas  root  rot  caused  by  Qzonium  omnivorum  Shear    v/as  reported,  as  usual 
from  Texas. 

Root  knot  (Heterodera  radicicola )Greef .  Mull.)  was  reported  by  Ludwig 
as  present  in  the  northwestern  part  of  South  Carolina,  and  from  Texas  as 
unimportant.     On  the  other  hand,  Elliott  (July  l)  reports  that  several 
severe  outbreaks  in  Arkansas  were  brought  to  his  attention. 

Sunscald  was  reported  from  Wisconsin  and  Michigan  as  causing  some 
defoliation. 

Chlorosis,  said  to  be  caused  by  land  too  rich  in  lime,  was  reported 
by  Taubenhaus  from  Texas. 
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Downy  mildew  caused  by  Phytbpfathora  phaseoli  Thax. 

In  1920  dov/ny  mildev/  was  reported  as  v;idespread  and  more  destructive 
than  usual  in  the  northeast,  occurring  in  seven  states.     In  1^21,  on  the 
other  hand,  it  was  reported  only  from  Connecticut,  New  York,  and  Delaware. 
The  crop  was  injured  to  considerable  extent  in  some  places  in  Connecticut, 
according  to  Clinton.     The  disease  v/as  less  prevalent  than  usual  in  Delaware, 
doubtless  due  to  its  late  appearance  (earliest  record  September  1,  at  Newark  - 
Adams).    It  v/as  especially  severe  in  Suffolk  County,  Nev;  York  as  shov/n  by 
the  following  report: 

Mev/  York:     Lima  beans  grown  to  any  extent  only  on  Long  Island. 

Mildew  reported  only  from  Suffolk  County;     reduction  in  yield 
5%.    Mr.  I.  H.  Vogel  states,  "In  Suffolk  County  in  the  fore  part 
of  the  season  the  loss  was  rather  heavy  (15-20%).    ITeather  con- 
ditions checked  it  later."  (Chupp). 
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Bacterial  blights  caused  by  nacteriun  spp. 

Bacterial  blights  of  lima  bean  were  reported  from  Pennsylvania,  ','est 
Virginia,  and  Indiana  during  l^Sl. 

PeriT.sylvania;    Dr.  Beach  has  reported  from  Bustle  ton  a  bacterial 
blight  of  pole  lima  beans  that  is  causing  a  loss.  The 

disease  causes  a  pre.-nati^e  ripening  and  drying  of  the  pods. 
He  has  observed  it  for  four  seasons  but  states  that  it  has 
caused  real  loss  for  the  first  time  this  year.    It  appears 
to  be  general  in  the  vicinity  of  Eustleton.  (Thurston, August  l^^* 

'■Vest  Virginia;  Specimen  collected  at  Hinton,  August  5  J* 
Haskell.  Determined  in  the  pathological  laboratory  of  the 
Federal  Department  of  Agric.iltiire  as  being  Bacterium  phaseoli. 

Indiana ;    Bacterial  blight  (Bacterium  phaseoli  ?    -  may  be  more 

than  one  species  involved)  serious  seed  stain  in  canning  crop. 
Causes  spotting  of  leaves,  pods,  and  seeds.     -First  observed 
July  12  on  pole  beans  in  Marion  County.    Yellov;  organism 
isolated  from  pole  varieties  in  gardens  but  not  from  canning 
crop  disease.    Our  1^20  report  of  Phyllosticta  phaseolina  more 
than  likely  incorrect  and  should  be  one  of  these  bacterial 
spots.  (Gardner). 

Other  diseases 

Loaf  spot  and  pod  blight  caused  by  Diaporthe  phaseolorum  (C.  U  E. ) 
Sacc.  was  reported  from  Hew  York  (rather  severe  in  Suffolk  County,  ^-lO^o  loss; 
dry  midsummer),  13ev/  Jersey  (less  severe;  dry  weather),  and  V.'est  Virginia 
(local;  one  rat.ier  severe  case  observed).     The  leaf  spot  reported  from 
Indiana  in  192O  under  Diaporthe  phaseolorum  (Pl.  Dis.  3ul.  Suppl.  16:  234- 
235-  June  1,  1921  -  reported  by  Gardner  as  Phyllosticta  phaseolina  Sacc) 
v/as  probably  a  bacterial  spot  instead,  according  to  Gardner  (see  report  quoted 
under  bacterial  bligats). 

Powdery  mildev/  (only  conidial  stage  present)  -  noted  only  in  green- 
house in  Indiana;     reddish  brov/n  blotches  under  the  mycelium.  (Gardner). 

Mosaic  (cause  undetermined)  was  reported  on  lima  beans  in  Indiana 
(bush  variety),  and  Missouri. 

Stem  rot  caused  by  Fusarium  sp.  and  Rhizoctonia  sp.  v/as  severe  on  lima 
beans  in  California  according  to  Milbrath  (see  quotation  under  Fusarium  stem 
rot,  common  bean). 

Lightning  in.jury  traceable  to  lightning  striking  the  ground  Juno  11 
was  reported  by  Clinton  from  liorthford,  Connecticut  on  June  18. 

A  parasitic  yeast  (Nematospora  sp.  )  wliich  causes  a  seed  spot  of  lima 
beans  resembling  bacterial  spot  v/.-us  reported  by  V/ingard  from  eastern  Virginia. 
(V/ingard,  3.  A.    A  yeast  parasitic  on  lima  beans.  (Abstract)  Phytopath.  12: 
47,  Jan.  1922. 

Seed  stain,  caused  probably  by  Fusarium  sp.  v/as  reported  from  Indiana: 
"Of  considerable  importance  in  the  canning  crop  in  Johnson  County;  causes 
brov/n  discoloration  of  seed  coat  which  renders  beans  v/orthless  for  canning. 
First  reported  September  10  at  Greenwood.     Occurs  in  older  pods  that  have 
turned  brown;  probably  in  those  in  contact  with  soil."  (Gardner). 
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Moldy  pods,  cause  unknown,  -  reported  from  Kentucky:     "Pole  lima  beans 
making  rapid  growth  affected  during  moist  weather  .(Valleau). 


DISE/\SES  OP  ONION 


Smut  caused  by  Urocystis  cepulae  Frost 

The  distribution  of  onion  smut  as  it  has  been  reported  to  the  Survey 
is  indicated  on  the  accompanying  map  (Fig.  8l).     The  follov^ing  states 
definitely  report  the  disease  as  never  having  been  repoi'ted:  Louisiana, 
Texas,  Colorado,  Michigan,  and  i.annesota- 


o  1921  reports,,  localities  not  given 

Fig,  81.     Distribution  of  onion  smut,  as  reported  to  the  Plant  Dis- 
ease Survey,  I903-I92I- 

Dates  of  first  appearance  of  onion  smut,  1921 

April.-   Beaverton,  Oregon 

May  23   Orange  County,  New  York 

June  iG   Jasper  County,  Indiana 

In  areas  where  extensive  infestation  occurs  onion  smut  was  evidently 
far  more  serious  in  1^21  than  in  previous  years.    Data  concerning  losses 
due  to  smut  and  prevalence  of  the  disease  are  summarized  in  Table  82» 
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Table  82.     Relative  prevalence  of  am  estimated  losses  from  onion  smut 
in  1921,  as  reported  by  collaborators. 


State 

Importance 

:  Prevalence 
:  1920 

comiDared  with 
:  Average  year 

:  Percent 
:  loss 

Massachusetts 

Sane 

•  — 

Nev/  York 

.  Very 

Llore 

:  20 

Kentucky 

:  Very  (in  sets) 

V/orse 

:  V/orse 

:  15 

Ohio 

Moderate  ; 

Same 

:  Same 

Indiana  : 

Only  in  sets  ; 

Illinois 

Hot  very 

Same 

Same 

V/i  scons  in 

High  in  infected  soil  : 

More 

More 

North  Dakota 

Not  very 

Same 

Ler.s  • 

Ore£;on 

V/orst  disease 

Vvorse 

IVorse 

:  1 

A  number  of  states  report  excellent  results  from  formaldehyde  drip 
treatment; 


Massachusetts :     About  the  usual  amount.     The  general  use  of  formalde- 
hyde gives  good  control  on  most  fields.  (Osmun). 

New  York:     In  Orange  County  preliminary  counts  showed  15-2Cfj  in  fields 
not  treated  and  5%  i^"^  treated  fields.     A  later  report  shov/ed  52% 
in  checks.     In  Madison  County  ti'eated  rov/s  had  double  the  yield 
as  compared  v/ith  the  check.  (Chupp). 

Ohio :     Excellent  control  wherever  formaldehyde  drench  treatment  is 
used.  (Thomas). 

Indiana;    C.  T.  G-regory  reports  good  control  in  Lake  County  with 
formalin  drip  on  seed  drill.  (Gardner). 

Illinois  and  Wisconsin;    Formaldehyde  drip  control  v/as  used  more  gen- 
erally than  ever  before  in  the  Racine,  Wisconsin  and  Cook  County, 
Illinois  districts  this  season  with  success.  (V/alker). 

V/isconsin:     It  was  so  cold  and  wet  immediately  after  onions  v/ere 

planted  that  seed  did  not  germinate  for  some  time  and  the  value 
of  treatment  was  largely  lost.  (Vaughan). 

Oregon:     The  two  important  problems  in  the  onion  grov/ing  section  of 
V/ashington  County  are  the  smut  and  mildew.     Professor  Barss  has 
a  small  but  very  convincing  demonstration  of  formaldehyde  drip 
control  for  smut  in  one  field.    He  has  tried  out  several  formulae 
and  the  results  coincide  with  those  we  have  secured  in  eastern 
sections.  (V/alker,  Kev/s  Notes,  Office  of  Cotton,  Truck,  and  For- 
age Crop  Disease  Investigations,  August  6,  I92I,  page  4-)  • 

Formaldehyde  drip  treatment  in  seeding  controls  very  success- 
fully. (Barss ) . 

The  following  new  literature  has  appeared,  the  contribution  by  V/alker 
and  Jones  being  especially  pertinent  in  giving  an  explanation  of  the  range 
of  this  disease- 
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Walker,  J.  C.  and  Jones  L-  R.    Relation  of  soil  temperature  and  other 
factors  to  onion  smut  infection.    Jour.  Agr.  Res.  22:  235-2G1. 
PI.  25-27,     Oct.  20,  1921. 

Whitehead,  T.     On  the  life  history  and  morphology  of  Urocystis 

cepulae .  Trans-  Brit-  k/col.  Soc.  7:  65-7I-  PI-  ii.  July  192I. 

Whitehead,  T.     Experiments  on  the  control  of  onion  smut.  Jour,  Min. 
Agr.  Gt.  Brit-  28:  443-450,     August  I92I. 

Downy  mildew  caused  by  Peronospora  schleideni  Ung . 

Downy  mildew  is  known  from  the  records  of  the  Survey  to  occur  from 
coast  to  coast.     In  192O  the  disease  was  reported  from  eastern,  southern, 
and  western  United  States.     The  records  for  1^21  parallel  those  of  the 
former  year.     The  following  observations  were  made  by  collaborators  (See 
also  PI.  Dis.  Bui,  5:  I18.    Oct.  1,  1921}: 

Louisiana :     Very  common  this  season  on  onions  and  shallots;  doing 
considerable  damage.  (Edgerton). 

Ohio :     Less  damage  than  last  year,  of  moderate  importance-  First 
appearance  late  in  June.  (Thomas). 

Oregon :     Unimportant;  loss  a  trace.     General  in  northern  Willamette 
Valley  onion  sections;  also  found  in  Coos  County,  July  I4- 
Cool,  moist,  prolonged  spring.    Disease  started  rather  active- 
ly in  the  spring  but  disappeared  due  to  hot  dry  summer  weather 
continued  through  harvest-  (Barss). 

California ;     About  as  prevalent  as  last  year,  causing  2%  reduction 
in  yield  for  the  state.    Pound  on  seed  stock  in  Santa  Clara 
County,  (Milbrath). 

The  following  states  report  absence  of  downy  mildev/:    New  Jersey, 
ffessachusetts,  Texas,  V/isconsin,  Michigan,  Minnesota,  Colorado,  and  Washing- 
ton. 

Recent  literature 

Murphy,  P.  A.     The  presence  of  perennial  mycelium  in  Peronospora 
schleideni  Unger.  Nature  I08;  304.  Nov.  3,  1921.  No.  2714. 

Various  troubles  caused  by  Botrytis  spp. 

Onion  rots  attributable  to  Botrytis  spp.  taking  various  forms,  "neck 
rot",   "bulb  rot",   "failure  bf  sets",  "blasting  of  seed  heads",  have  been 
reported  to  the  Plant  Disease  Survey  and  in  the  literature  frcn  many  locali- 
ties in  previous  years.     There  is  evidently  a  complex  of  disease  conditions, 
the  etiology  of  which  is  not  at  all  clear  at  present-     In  New  York  and  Mich- 
igan the  results  of  studies  by  Munn  have  shov/n  definitely  that  Botrytis  allii 
Munn  is  capable  of  producing  all  of  the  troubles  mentioned  above.  With 
onions  in  transit  other  species  of  Botrytis,  presumably  of  the  cinerea  type, 
seem  to  be  another  factor  in  loss  production.     From  the  data  at  hand,   it  is 
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not  possiole  to  state  the  pathogene  concerned-  The  following  statements  are 
quoted  to  show  the  lrii_'ortance  of  diseases  of  this  type  with  a  viev/  to  focus- 
ing attention  upon  this  field  for  study. 

Indiana ;    Neck  rot  caused  by  Botrytis  sp-,  doing  considerable  danage 
in  Fultor.  Covmty;  also  occurred  in  Koaiiu&ko  and  SteuJen  Coun- 
ties.    Tiie  rot  was  not,  necessarily  at  the  neck,  but  may  be  any- 
where on  the  bulb.    First  seen  with  192O  crop,  March  9;  with 
1921  crop,  August  18.  (Gardner). 

Wisconsin,  Illinois ,  and  Kentucky :     Very  little  neck  rot  noted  in 
the  Racine,  Chicago,  and  Louisville  aections-  (j.  C  Walker). 

V/isconsin :    Week  rot  caused  by  2otrytis  allii  less,  of  minor  import- 
ance; too  hot.  (Vaughan). 

Idaho:  Keck  rot  caused  by  Botrytis  sp.,  unimportant.     Reported  from 
one  or  two  isolated  port,icns  of  the  state,  (j.  hU  Raeder). 

V/ashing.ton :    Keck  rot,  Botrytis  allii,  in  V.'alla  ',7a  11a  and  '.Taitman 
Counties.  (Cana). 

Oregon:     Bulb  rot  -  .Bo^trvtis  sp.     Little  knov/n  (only  one  record.  Ash- 
wood,  Jefferson  County,  March  l)  about  the  range  or  extent  of 
severity.  (Barss). 

Reports  by  .narket  inspectors  separate  losses  into  two  types;  neck  rot 
and  gray  rold  rot,  but  as  inspection  of  tables  show,  these  conditions  vary 
and  other  rr.olds  are  also  ccr.cerned  in  the  decay. 

Table  83.     Losses  from  gray  mold  rot  of  onions  caused  by  Botrytis  sp. 
as  shovm  by  examination  of  cars  at  destination  by  inspectors  of  the  Bureau 
of  Markets  and  Crop  Estimates,  I'yZl. 


Origin  of 

shit:aent 


liJo.of  cars 

Average  percent- 

Ranf,e  of  perce. 

"itage  of  decay 

:v,'ith  decay 

ar;e  of  decay 

Ilumber  of  cars 

Percent 

:  12 

8 

9 

:  5-25 

3 

:  1 

G 

1 

r 

b* 

4  • 

3 

4 

2-5 

17 

G 

3 

15-25 

14 

2-7 

:  1 

13 

1 

:  1 

20 

;  1 

20 

8 

6 

8 

2-12 

California 

Indiana 

Iowa 
Texas 

V/ashington 

Spain 

Unknown 


Total  number  of  cars  with  gray  mold  rot  

Total  number  of  cars  of  onions  inspected  Ovjy 


♦Associated  v/ith  slimy  soft  rot. 
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Table  84*  Losses  from  neck  rot  of  onions  caused  by  Botrytis  sp»  as 
shown  by  examination  of  cars  at  destination  by  inspectors  of  the  Bureau  of 
Markets  and  Crop  Estimates, .■'>j21. 


Origin  of 

:No.of  cars 

Averr:ge  percent- 

Ran^.e  of  percentage  of  decay 

shipment 

.with  decay 

;age  cf  decay 

Number  of  cars: 

percent 

California 

:  1 

0 

:               0  : 

1  : 

8* 

Illinois 

:  1 

:  5 

1  : 

^* « 

Indiana 

-  5 

:  3 

5  • 

2-6 

Kentucky 

:  2 

2 

:  2-10* 

Massachusetts 

3  : 

8  : 

3  : 

3-14* 

Michigan 

i  3 

'  13 

:  1 

!           33  P 

i                    2  ! 

(  2-5* 

Nev/  York  ; 

22 

:             11  : 

:             11  : 

10-33* 

11 

5  2-9* 

Unio  ' 

5  ' 

3 

5  ! 

.  2-8* 

Oregon  < 

0 

4 

8  ! 

.  2-8 

Texas 

•  4 

:  32 

3 

27-65# 

:  1 

,  3 

Washington 

2 

10 

2  ; 

8-12 

Wisconsin 

:           1  : 

4 

1 

4* 

Spain  : 

15 

4 

i7-25# 

2 

Unknown 

'  3 

[  28 

1 

55* 

2 

.  i^-i-^ 

Total  number  of  cars  with  neck  rot   66 

Total  number  of  cars  of  onions  inspected  887 

♦Associated  with  slimy  soft  rot  **  Advanced  decay 

#Associated  v/ith  other  decays  P    Following  freezing  injury 


Pink  root  caused  by  Fusarium  malli  Taub, 

Onion  pink  root,  known  in  the  records  of  the  Plant  Disease  Survey  to 
occur  in  New  York,  Indiana,  California,  Texas,  and  Louisiana,  was  reported 
in  1921  from  Texas,  Oregon,  and  California.     In  Texas  the  loss  was  estimated 
at  5%-     In  Oregon,  although  it  is  not  uncommon  in  the  northern  Willamette 
Valley,  it  is  not  serious  anywhere,  and  caused  only  a  slight  loss,  accord- 
ing to  Barss.     The  most  serious  loss  was  reported  from  California  by 
Milbrath.     The  total  yield  of  the  state  was  reduced  14%  due  to  root  decay 
of  small  onions  in  the  Delta  region  where  a  thousand  acres  were  almost  a 
total  loss.     The  disease  occurred  in  the  Coachella  Valley  region  also. 


Other  diseases 

Macrosporium  parasiticum  Thum.  was  reported  from  Wisconsin  and  Louis- 
iana (black  molds,  rotting  of  seed  stalks)-    Studies  at  the  University  of 
Wisconsin  by  N.  G.  Teodoro  (Pathogenicity  of  Macrosporium  parasiticum. 
(Abstracti  Phytopath.  12:  50.  Jan.  1922)  indicate  that  this  organism,  formerly 
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considered  a  secondary  parasite  invading  dov/ny  mildev;  lesions,  nay  produce 
distinct  lesions  on  leaf  and  seed  ster.:s,  often  girdling  the  latter.  Con- 
parative  studies  are  in  progress  with  other  Hacrosporia  from  onion* 
Edgerton  had  previously  called  attention  to  the  probability  of  this  con- 
dition in  Louisiana  Station  Bulletin  l82:  page  10. 

V/alker  reports  Macrcsporiuir.  rot  in  tv/o  lots  of  white  onion  sets 
found  at  Louisville,  Kentucky,  January  1922.     Black  mold  caused  by  i.tacro- 
sporiurn  sp.  v/as  reported  from  Kcns;'.j. . 

Smudge  caused  by  C o  1 1  e to t 1. v . .urn  circinans  (Berk.)  Voglino  was  report- 
ed as  of  minor  importance  from  Indiana  where  it  occurred  on  bulbs  in 
storage  arjd  from  '..'isconsin  on  both  seedlings  and  bulbs.     In  the  latter  state 
it  v/as  not  found  on  the  red  onion  v/idch  is  largely  grovm  for  commerce.  For 
a  discussion  of  the  resistance  of  different  types  see;    Vfelker,  J.  C»  Onion 
smudge.    Jour.  Agr*.  Res-  20:  b35-722.  Febr.  1,  I92I. 

Soft  rot  caused  oy  bacteria  of  the  3acillus  cc-rotovoms  group  v/as 
reported  from  South  Carolina,  Ohio,  and  Indiar-a,  occurring  occasionally  and 
doing  some  damage  as  a  storage  rot.     In  Kentucky  the  loss  T/as  considered 
very  important  in  shipments  from.  Louisville. 

Bulb  rot  caused  by  Fusarium  sp^  v/as  reported  from  Indiana  (Bureau  of 
Markets  certificate;  Steuben  County  1^21  crop;  August  l3  -  Gardner);  and  a 
Fusarium  rot  was  reported  frcm  Payette,  Ida'iO  by  J.  I.i.  Raeder. 

Black  mold  caused  by  Asper^ii^  lus  nir.er  Vav  Tieghem  ( Sterigmatocystis ) 
was  reported  as  unimportant  from  Texas  ('./ebb  County)  and  Indiana  (F^alton 
County),,  but  found  to  be  doing  considerable  dam.age  in  California  as  a 
storage  rot,  v/here  its  reduction  in  yield  v/as  placed  at  4^"  of  the  state 
yield,  (l.lilbrath) . 

This  mold  is  important  in  causing  blemish  and  decay  of  onions  in 
transit  and  storage. 

Slue  r.iold  rot,  Penicillium  sp. ,  v/hile  in  general  of  minor  im.port- 
ance  in  field  and  storage  as  compared  with  molds  of  the  Botrytis  type,  was 
of  considerable  importance  under  transportation  conditions,  especially  in 
long  distance  shipments. 

Tip-burn  v/as  reported  from  Massachusetts.  "The  onion  crop  in  Massa- 
chusetts is  only  about  ^Cf^c  of  normal.  The  reduced  yield  is  due  largely  to 
drouth  conditions  v/hich  favored  tip-burn  and  prevented  full  development  of 
the  bulbs."  (Osmun,  September  15)« 
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Club  root  caused  by  Plasnodiophora  brassicae  V/or. 

This  disease  is  distributed  throughout  the  United  States  with  the 
exception  of  the  western  plain  and  m.ountain  regions,  and  in  1^21  was  reported 
as  doing  about  the  same  amount  of  dam.age  ag  before.     Its  occurrence  is  oc- 
casional and  serious  loss  occurs  only  locally,  hence,  in  general,  its  ef- 
fect on  the  yield  is  negligible.     The  maximum  amount  found  in  any  field  in 
Vermont  was  lOfo,  with  a  state  reduction  in  yield  estimated  by  Lutman  at  l-3%» 
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Browning  reports  cauliflower  to  be  more  seriously  affected  than  cabbage  in 
Rhode  Island-    Chupp  estimates  that  the  reduction  in  yield  for  Wev/  York  is 
between  1  and  3/0*    Cook  of  Nev/  Jersey  states  that  the  disease  was  severe 
in  some  cases,  the  loss  being  l-,5fo-    Giddings  m  V/est  Virginia  estimates 
the  loss  as  a  trace.     Barreof  3outh  Carolina  reports  only  a  single  case; 
and  reports  from  Louisiana,   Texas,   and  /.rkansas  indicate  that  the  disease 
is  not  present  in  those  areas.     Gardner  ^reports  the  disease  as  unimportant 
and  known  only  in  Lake  and  Elkhart  Counties,  Indiana,     Vaughan  reports  the 
disease  of  minor  importance  in  V/isconsin,     In  Minnesota  the  disease  is  re- 
ported as  about  the  same  prevalence  as  before^  but  not  general  enough  to  be 
serious,  affecting  5%  of  the  fields  in  the  state,  and  estimating  the  loss 
as  a  trace.     Melhus  reports  the  disease  as  serious  at  Araana,  Iowa-  Bolley 
of  Korth  Dakota  reports  it  for  15)20  but  not  for  I92I.     South  Dakota,  Kansas, 
laontana,  Colorado,  and  Waslhington  have  negative  reports - 

No  nev/  American  investigations  are  reported  on  this  disease,  but  work 
v/hich  would  give  more  definite  suggestions  as  to  quantity  of  lime  to  be 
recommended  on  different  soil  types  and  proper  soil  reaction  to  attain  would 
be  valuable- 


.  Reports  prior  to  I92I  (counties) 

R  Reports  prior  to  I92I  (localities  not  given) 

+  1921  reports  (counti.es) 

*  1921  reports  (localities  not  given 


Fig»  82.     Distribution  of  cabbage  club  root  as  reported  to  the  Plant 
Disease  Survey,  I903-I921. 
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Yellows  caused  by  Fuaarium  con^lutinans  V/oll. 

Cabbage  yellows  again  ranked  as  the  most  important  cabbage  disease, 
taking  on  this  year  its  most  serious  aspect.    A  fev/  new  infested  localities 
appeared  in  certain  states  and  there  was  marked  extension  of  certain  other 
areas.     The  losses  by  states  are  indicated  in  Table 

Table  85.    Prevalence  of  and  estimated  losses  from  cabbage  yellows,  as 
reported  by  collaborators,  I921. 


State 

tiiStima  ^ed 
:  loss 

Remarks 

Vermont 

:  0 

:  I'lot  observed 

Rhode  Island 

:  0 

:  Kot  observed 

Connecticut 

:  0 

:  Not  y^t  reported  from  this  state 

New  Jersey 

:  t 

:  One  record 

Pennsylvania 

:  5% 

:  Becoming  more  important 

Delaware 

t 

Maryland 

:  V/orst  cabbage  disease,  general  over  eastern  half 
;        of  state;  increasing 

Virginia  j 

15% 

:  \/orst  cabbage  disease;  prevalent  m  southwest 

West  Virginia  : 

t 

:  Xfioally  severe 

Kentucky 

:  Less  prevalent 

Tennessee 

:  t 

;  Serious  in  some  instances 

South  Carolina  ; 

t 

:  Single  instance  noticed 

Louisiana  ; 

t 

No  serious  complaints 

lexas 

:  Very  prevalent 

Arkansas  ; 

15% 

:  General,  serious 

Ohio  : 

% 

:  General,  serious 

Indiana 

•  Severe  in  early  crop  only 

Illinois  : 

5% 

,  WiOre  prevalent,  very  iraportaet  in  cabbage  growing 
localities 

Michigan  ; 

t 

Increasing 

V/i  scons  in  : 

3%  : 

,  luore 

Minnesota  : 

1% 

Locally  very  important 

low  a 

25%  : 

Very  serious  factor 

Kansas  : 

Caused  great  loss 

Montana  : 

General,  not  important 

Colorado  : 

TiO  reports 

\7ashington  : 

TiO  reports 

Dates  of  first  appearance  of  cabbage  yellov/s,  1921 


May  23   V/yandotte  County,  Kansas 

June  1   Lake  County,  Indiana 

June   \7ashington  County,  Ohio 

June  Marion,  Virginia 

July  3   Racine,  Wisbonsin 

September  iG  Ramsey  County,  Iviinnesota 

October  25   Guyencourt,  Delaware 


The  followirg  comments  from  collaborators  are  of  interest  (see  also 
PI.  Dis.  Bui.  5:  35,  68,  135.  1921). 
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Pennsylvania ;    Cabbage  yellows  was  more  serious  than  usual  as  a  result 
of  the  high  temperatures  over  a  long  period  in  some  sections, 
notably  eastern.  (Thurston). 

Virginia;    Most  destructive  cabbage  disease;    15fa  reduction  in  yield. 
Prevalent  in  commercial  fields  in  the  southwest,  which  produces 
one-half  the  tonnage  of  the  state;     25-305^^  loss  in  this  section. 
■.'Wisconsin  Hollander  and  '/isconsin  All  Seasons  very  resistant;  com- 
mercial varieties  All  Head  Early  and  Copenhagen  I.'.arket  very  sus- 
ceptible. (Promme). 

Ken tuclqy:     Very  important,  v/hen  present  crop  was  a  complete  failure. 

Hi^h  temperatures  and  small  rainfall  probably  influeiiced  severity 
where  present.     Less  prevalent  this  year  because  growers  whose 
fields  have  shown  yellows  have  stopped  planting  since  they  have 
heard  cause  of  disease.  (Valleau). 

Ohio:  In  late  cabbage  sections  indu.stry  being  reclaimed  by  the  resist- 
ant varieties.     Early  cabbage  sections  shov/ing  greater  losses  each 
year.  (Thomas). 

Indiana :    Heat  and  drouth  of  June  and  July  made  yellows  very  destructive- 
Rains  late  in  suinmer  and  cooler  temperatures  checked  the  disensc- 
Wisconsin  Hollander  being  used  in  Lake  County  and  All  Seasons  in 
Marion  County  with  good  satisfaction.  (Gardner). 

Illinois ;     Unusually  prevalent  this  year.  (Anderson). 

Especially  in  commercial  region  in  Peoria  County.  (Tehon). 

Michigan:     Localized,  73  acres  reported  complete  loss-  (Coons). 

V/isconsin;     More  prevalent.     Important  where  resistant  seed  was  not 
used  in  infested  soil,  Dane  and  Grant  Counties.     Failure  of  so- 
called  resistant  seed  indicates  liability  of  error  to  occur  in 
commercial  handling  of  resistant  strains.     VAiolesale  production 
of  V/isconsin  All  Seasons  being  handled  through  oooperat- •/!  th 
National  Kraut  packers'  Association,  care  of  Martin  Meeter, 
Lansing,  Illinois.  (Vaughan). 

Kansas ;     Eastern  and  central  parts,  severe.     Test  m  lutler  County 

showed  '/Wisconsin  All  Seasons  resistant  and  Early  Hollander  sus- 
ceptible. (Stokdyk). 

The  following  as  to  production  of  yellows-resistant  cabbage  seed  has 
been  prepared  by  W.  '7.  Gilbert  of  the  Office  of  Cotton,  Truck,  and  Forage  Crop 
Disease  Investigations: 

"Tne  production  of  yellows-resistant  cabbage  seed  is  now  being 
handled  on  a  commercial  basis  by  cooperation  through  the  V,'isconsin 
Experiment  Station  and  the  National  Kraut  pac'rers'  /association.  The 
past  season  approximately  3GOO  pounds  of  seed  of  'Tisconsin  All  Seasons 
and  aba-:t  100  pounds  of  the  Wisconsin  Brunswick  variety  were  grown  in 
the  Puget  Sound  District  and  were  distributed  to  the  trade  and  to 
State  E;:peririeiit  Stations  and  experimental  services  interested. 
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Arrangements  have  been  made  for  the  continued  production  of  seed 
of  these. varieties,  and  v/ork  is  being  continued  looking  toward 
the  development  of  other  resistant  types  to  fill  the  need  not  met 
by  existing  resistant  varieties." 

J.  C.  V/alter  makes  the  follov/ing  statement: 

"Cabbage  yellov/s  was  very  severe  in  old  cabbage  sections  in 
southern  Wisconsin,  throughout  Illinois,  Indiana,  Ohio,  and  Vir- 
ginia. 

"vVisconsin  Hollander  seed  v/as  distributed  quite  widely 
throughout  the  trade  and  in  general  gave  good  satisfaction.  In 
a  fev/  cases  unsatisfactory  results  were  reported,  all  of  these 
being  traced  to  a  single  lot  of  seed  v/hicn  evidently  had  become 
adulterated  at  some  time  during  its  grovrt-h  or  distribution. 
Approximately  ten  pounds  of  Wisconsin  All  Seasons  seed  v/as  dis- 
tributed for  trial  in  several  states  and  uniformly  excellent 
results  were  reported.    About  3^03  pounds  of  this  variety  and 
100  pounds  of  V/isconsin  Brunsv/ick  were  grown  in  1^21  and  distri- 
buted to  the  trade  by  the  national  Kraut  Packers'  Association 
for  use  in  ¥)22  and  I523." 

Recent  lite'^ature 

Fromme,  F.  D.     The  yellows  disease  of  cabbage  in  southwest  Virginia, 
Virginia  Agr.  Exp.  Sta.  3ui.  226:  9  p.  Illus.  Kov.  I92I. 

Jones,  L.  R. ,  J.  G.  V/alker,  and  '.V,  B.  Tisdale.    Fusariura  resistant 
cabbage.    Wisconsin  .^r.  Exp.  Sta.  Res.  Bui.  4^:  1-34*  ^^S* 
liov,  1920. 

Black  rot  caused  by  Bacterium  campestre  (Pam-)  EF3. 

Cabbage  black  rot  caused  considerable  loss  in  some  areas  in  I92.'.. 
In  V/isconsin  the  loss  v/as  estimated  at  5/^3  of  the  crop,  and  in  New  York  at 
from  2-5%,     Texas  and  Maryland  report  a  loss  of  1%,  Ilinnesota  and  Delaware 
.5/0-     Ten  percent  damage  occurred  in  some  fields  in  northern  Florida  in 
March  and  April.     The  following  states  reported  the  disease  as  occurring 
but  of  slight  importance:     Vermont,  Rhode  Island,  Pennsylvania,  West  Virginia, 
Michigan,  Iowa,  North  Dakota,  South  Dakota,  and  Kansas. 

J.  C.  w'alle  r  reported  as  follows: 

"V/herever  noted,  black  rot  was  quite  general  when  introduced, 
but  confined  to  certain  fields  or  to  the  product  of  certain  seed 
lots  in  a  given  field.    Evidence  all  pointed  strongly  toward  intro- 
duction on  seed." 

For  collaborators'  comments,  see  PI.  Dis.  3ul,  5^  50»  68,  I3B.  I92I. 

Blackleg  caused  by  Phoma  lingara  (Tode)  Desmaz. 

In  general,  cabbage  blackleg  v/as  less  destructive  in  15)21  than  in 
previous  years.    Vfelker^,  and  V/alker  and  Tisdale^  confirm  previous  work  as 
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to  the  importance  of  rainfall  in  the  development  of  blackleg  on  seedlings. 
At  Madison,  Wisconsin  65%  of  the  plants  showed  leaf  or  stem  lesions  and  at 
La  Conner,  V/ashington,  3%.    Comparative  rainfall  records  for  May,  June,  and 
July,  respectively,  at  Madison  were  5-13,  3-52,  and  2.46  inches;    and  at 
l£  Conner  I.89,  I.90,  and  0.00;     thus  only  a  slight  development  of  blackleg 
occurred  at  the  latter  place.    It  is  doubtful  v/hether  this  amount  of  disease 
v/ould  have  persisted  after  transplanting.    One  seed  field  at  La  Conner  grown 
from  stock  seed  which  developed  75%  of  blackleg  under  Wisconsin  conditions 
showed  no  signs  whatever  of  infection.     These  results  indicate  the  value  of 
cabbage  seed  growing  in  the  Puget  Sound  section  to  eliminate  blackleg. 


Table  86.    Prevalence  of  and  estimated  losses  from  blackleg  of 
cabbage,  I92I. 


:  Estimated 

State 

;  loss 

Nev/  York 

:  t-1% 

:  Less,  too  dry  v^iile  plants  were  in  seedbed 

Pennsylvania 

:  Eastern  part 

New  Jersey 

:  Frequent  in  southern  part 

Delaware 

:  First  seen  July  10  at  Guyencourt 

Maryland 

1.5% 

:  Less 

Virginia 

3% 

;  General 

'.■Vest  Virginia 

t 

In  Ohio  Valley 

Louisiana 

:  Very  slight 

Arkansas  : 

IG^o  ; 

General,  always  severe 

Ohio 

.  Serious  in  a  few  fields 

Indiana 

:  .2% 

'  Seen  March  18  on  plants  from  Georgia 

Vv'isconsin 

:  5% 

.  Hot  v/ater  seed  treatment  most  efficient 

Minnesota 

t 

:  Very  light  infection  found  in  Wabasha  and 
:       Ramsey  Counties 

Iowa  ■ 

t 

J.  C.  \7alker  of  the  Office  of  Cotton,  Truck,  and  Forage  Crop  Disease 
Investigations  reports  the  disease  as  very  common  and  destructive  in  Shocton 
and  Appleton  districts,  V/isconsin.    Found  in  minor  quantities  at  Racine, 
Wisconsin;     Lansing,  Illinois;    Clyde,  Ohio;    and  Marion,  Virginia, 


Recent  literature 

1»  Walker,  J.  C.    Seed  treatment  and  rainfall  in  relation  to  the  con- 
trol of  cabbage  blackleg.     U.  S.  Dept.  Agr-  Bui.  102^:  I-27. 
PI.  1-2.  fig.  1.  March  28,  1922. 

2.  Walker,  J.  C.  and  V/,  B.  Tisdale.    Further  notes  on  occurrence  of 
cabbage  blackleg.     (Abstract)  Phytopath.  12:  43.  Jan.  1^22. 

Black  leaf  spot  caused  by  Alternaria  brassicae  (Berk.)  Sacc 

Black  leaf  spot  v/as  reported  as  of  minor  importance  in  Delav/are, 
Rhode  Island,  New  York  (pod  spot,  less),  Texas,  Indiana,  Illinois,  and  Wis- 
consin. 

The  following  table,  which  should  perhaps  be  interpreted  as  the  "Black 
rot"  of  the  trade,  rather  than  specifically  as  black  leaf  spot  is  compiled 
from  market  inspection  reports: 
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Table  87.     Los  ses  fron  black  leaf  spot  of  cabbage  caused  by  Alternaria 
brassicae,  as  sho\7n  by  examination  of  cars  at  destination  by  food-products 
inspectors  of  the  Burecu  of  Marlcets  and  Crop  Sstimates,  l^Sl, 


rUo.of  cars 

: Average  per- 

:Range  of  percent- 

Origin  of 

r'.vith  decay 

:centage  decay 

:age  of  decay 

:  Rerna  rks 

shipment 

rKo.cars 

:  Percent 

Colorado 

1 

':  50 

:  1 

On  outer  leaves 

Florida 

9 

14 

:  1 

43 

8 

:      5-27  : 

Illinois 

1 

100 

1 

100  : 

1-3  outer  leaves 

Nev/  York  ; 

7 

1 

100  : 

2-4  outer  leaves 

3  : 

13-33  : 

3  ' 

2-5  : 

Pennsylvania  : 

1  : 

5  : 

1 

5  : 

South  Carolina  : 

3  • 

45 

3  : 

35-50  : 

Texas  : 

1  : 

50 

1  • 

50  : 

Unknovm  : 

1  : 

9^ 

1  • 

95  : 

2-4  outer  leaves 

Total  number  of  cars  v/ith  black  leaf  spot   Z 

Total  number  of  cars  of  caboage  inspec  ted   821 


Gray  mold  rot  caused  by  Sotrytis  sp. 

Table  88.     Losses  from  gray  mold  rot  of  cabbage  caused  by  Botrytis  sp., 
as  shovjn  by  examination  of  cars  at  destination  by  food -products  inspectors 
of  the  Bureau  of  f^arkets  and  Crop  Estimates,  1^21 . 


Origin  of 

:Mo.  of  cars 

: Average  percent- 

: Range  of  T^ercentage  of  decay 

shipment 

;v;ith  decay 

:age  of  decay 

:IJumber  of  cars 

:  Percent 

Iowa 

:  1 

:  20 

1 

:  20# 

New  York 

13 

:  ; 

5 

;  100* 

• 

7 

:  35-80* 

1 

5 

Pennsylvania 

:  1 

1 

5* 

V/isconsin 

3 

75-77* 

1 

15* 

Unknown 

1 

10  . 

1 

Total 

number  of  cars 

of  cabbage  with  gray  mold  rot... 

.  19 

Total 

number  of  cars 

.  828 

*  Associated  v/ith  slimy  soft  rot  #  Associated  with  Rhizopus 


Other  diseases 

Dov/ny  mildew  caused  by  Peronospora  parasitica  (Pers.)  De  Bary  v/as  re- 
ported from  Kev;  York;  Philadelphia  County,  Pennsylvania;  Louisiana;  Texas 
(mostly  in  seed  beds);  and  Wisconsin.    Chupp  reports  the  disease  as  quite 
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serious  on  cabbage  seed  pods  in  Suffolk  County,  Long  Island,  but  controlled 
by  Bordeaux  with  resin-sal  soda  sticker. 

Rin^  spot  caused  by  Mycosphaerella  brassicicola  (Duby)  Lindau  was  a 
controlling  factor  in  California  v/here  it  caused  a  1^%  reduction  in  yield 
of  cabbage  and  other  cruciferous  plants  according  to  Milbrath.     The  disease 
was  localized  in  the  San  Francisco  (Colma)  district.     The  high  humidity  and 
low  temperature  seem  significant.    W*  S.  Fields  comments  on  the  cold  foggy 
days  common  in  that  section  as  undoubtedly  favoring  the  disease  and  states 
that  no  control  measures  are  practiced. 

Peppery  leaf  spot  caused  by  Bacterium  maculicolum  McCulloch  -  reported 
from  Long  Island,  New  York  as  unimportant- 

Slimy  soft  rot  caused  by  Bacillus  carotovorus  Jones  was  reported  as 
unimportant  in  Vermont,  Pennsylvania,  Texas,  and  V/isconsin.     It  caused 
slight  damage  in  Minnesota  in  Wabasha  County,  and  .5%  loss  in  Maryland.  A 
bacterial  soft  rot  caused  considerable  loss  in  the  late  crop  in  Ohio  by 
rendering  the  heads  unfit  for  storage  or  shipping.    Slimy  soft  rot  of  cabbage 
was  reported  generally  occurring  in  carload  shipments,  but  car  conditions  as 
to  temperature  and  moisture  play  such  an  important  role  in  bringing  about 
development  of  the  rot  that  data  are  not  given. 

Drop  caused  by  Gclerotinia  libertiana  Pckl.  was  reported  of  local 
importance  in  V/est  Virginia,  Virginia,  Louisiana,  Texas,  and  Indiana. 

Damping  off  caused  by  Rhizoctonia  solani  Kuhn  v;as  reported  as  doing 
damage  in  March  in  seed  beds  in  Sandusky  County,  Ohio,  and  at  Westville, 
Connecticut.    Clinton  states  that  cabbage  is  a  nev/  host  for  this  organism 
in  Connecticut. 

Southern  wilt  caused  by  Sclerotium  rolfsii  Sacc.  was  reported  by 
Taubenhaus  as  unimportant  in  Texas. 

Root  knot  due  to  Heterodera  radicicola  (Greef  > )  Miill.  was  reported 
as  unimportant  in  Texas. 

Lightning  injury  occurred  at  Northford,  Connecticut,  June  18.  Light- 
ning st-uck  ground  June  11,  injured  cauliflower,  tomatoes,  and  lima  beans  as 
well  as  cabbage  in  the  vicinity  where  it  struck.     On  cabbage,  injury  often 
at  tips  of  leaves  (probably  moisture  there  attracted  electricity  directly). 
(Clinton). 


CAULIFLOVfER  AND  BROCCOLI 

Club  root  caused  by  Plasmodiophcra  brassicae  VTor.  was  reported  froiji 
Ohio  and  Vermont  as  doing  slight  damage  to  the  crop  in  general;  and  from  New 
York  where  Chupp  reports  the  disease  as  important  in  Suffolk  County,  causing 
a  reduction  in  yield  ranging  from  a  trace  to  2%.     Temple  reports  the  greatest 
loss  in  western  Maryland  where  a  damage  of  2C^b  was  experienced.  (See  also 
cabbage) . 

Black  rot  caused  by  Bacterium  campestre  (Pam.)  EPS.  was  reported  from 
Ohio  as  doing  slight  damage  in  V/ayne,  Cuyahoga,  Washington,  and  Lawrence 
Counties . 

Ring  spot  caused  by  Mycosphaerella  brassicicola  (Duby)  Lindau  -  See 
cabbage. 

Head  rot  of  broccoli,  thought  to  be  due  to  bacteria,  was  reported  by 
Barss  from  Oregon  as  follows:     "Causes  soft  decay  of  head  coming  into  bloom. 
Destroys  flowering.  Appears  to  have  a  bacterial  organism  associated  as  probable 
cause.     Troublesome  only  in  spring  on  heads  carried  over  for    seed  production. 
Reported  only  from  Corvallis.    First  noticed  April  29." 
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Chlorosis  of  cauliflov/er  is  reported  by  Dana  frora  King  County,  Y/ash- 

ington. 

Lightning  injury  was  reported  from  Morthford,  Connecticut,  June  18. 
( See  page  3^4^ • 


BRUSSELS  3PR0UT3 

tlackleg  caused  by  Phoma  ling am  (Tode)  Desnaz.  is  reported  from  New 
York,  collected  August  30  st  Clintondale.  (Chupp). 


■  CKDJESS  C  ABB  AGS 

I-iosaic  (see  turnip). 


H0RS5RADISH 

Leaf  spot  caused  by  Cercospora  arnoraciae  3aco.  collected  at  Hinton,  '.Vest 
Virginia,  August  5  'oy  R.  J.  Haskell. 

Leaf  spot  caused  by  Ramularia  armoraciae  Fckl.  reported  from  western 
Washington. 

'.'.Tiite  rust  caused  by  Albugo  Candida  (Pers.)  Ktz.  -  Collected  at 

Bustleton,  Pennsylvania,  August  27  by  R.  J.  Haskell. 

Bacterial  root  rot  is  reported  by  Poole  as  causing  losses  ranging  from 
4  to  28%  on  farras  near  Nev/ark,  Nev/  Jersey,     Storage  rot  develops  to  the  ex- 
tent of  25  to  5^c.    Such  roots  either  fail  to  germinate  or  produce  stunted 
plants.    Excision  of  rotted  parts  and  disinfection  with  bichloride  of  mer- 
cury 1-1000  or  formaldehyde  3  pints  to  ^0  gallons  for  30  minutes  v/ere  ef- 
fective control  measures. 

Poole,  R.  F.  Bacterial  root  rot  of  horseradish  in  New  Jersey.  (Abstract) 
Phytopath.  12:  4.9.  Jan.  1922. 

Poole,  R,  F.    Horseradish  root  rot  investigations.     Rep.  Dept.  Plant 
Path.  New  Jersey  Agr.  Coll.  Exp.  Sta.  I919/2O:  61O.  I92I. 

Root  rot  caused  by  Rhizoc tenia  sp.  -  reported  as  common  in  western 
V/ashington. 

Black  streak,  cause  undetermined,  is  reported  from  western  Washington 
by  Frank.     "This  appearance  on  the  stems  of  the  leaves  and  the  mid-veins  was 
again  very  common.     It  does  not  appear  during  the  early  part  of  the  season, 
but  in  mid-summer  and  later  it  is  very  common." 


KALE 

Yellov.'s  caused  by  Fusarium  con^lutinans  V/oll.  is  again  reported  by 
Gardner  as  severe  in  market  gardens  in  iiarion  County,  Indiana,  where  it  v/as 
first  noted  U^ay  20,  nearly  a  month  earlier  than  the  first  appearance  in  I92O. 
The  high  temperature  of  June  and  July  is  said  to  be  favorable  to  infection. 
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Club  root  caused  by  Plasmodiophora  brassicae  Wor.  was  reported  from 
Erie  County,  New  York,  August  23. 


MUSTARD 

Mosaic  (see  turnip). 


RADISH 

VJhite  rust  caused  by  Albugo  Candida  (Pers.)  Ktz.  was  reported  as  un- 
important in  Indiana  where  it  was  first  noticed  May  25;  and  Colorado  where 
it  occurred  in  August  at  Fort  Collins.     It  was  found  as  a  serious  disease 
in  greenhouse  radishes  at  Saginaw,  Michigan,  on  February  9» 

Downy  mildew  caused  by  Peronospora  parasitica  (Pers.)  De  Bary  was  re- 
ported as  unimportant  in  Indiana,  although  it  attacked  the  leaves  of  plants 
in  hotbeds  severely.     It  was  first  noticed  at  Indianapolis  on  April  27* 

Club  root  caused  by  Pla smod i oph o r a  brassicae  V/or.  was  found  by  Barrus 
on  August  23  in  one  garden  in  Erie  County,  New  York. 

Black  root  caused  by  Rheosporant'ium  aphapidermatus  Edson-^  bas  been 
reported  in  the  records  of  the  Survey  as  follows: 

Illinois:    Present  in  9  counties,  doing  25-lOC^o  damage.  (Barrett,  I9II) 
(Under  name  Aphanomyces  laevis  De  Bary)  I9II  and  I912. 

Indiana:     (Aphanomyces  laevis)  reported  I9II,  1912,  I9I4,  I916,  1917; 
(Rheosporan^ium)  1919  -  fairly  common,  doing  some  damage. 

Michigan:     Reported  from  Lansing,  I9I2  (not  named). 

New_York:  (Aphanomyces)    Specimen  received  from  Long  Island,  I912. 

Wisconsin:  (Aphanomyces)    Specimen  found  May  I913       University  Garden, 
reported  same  year  from  Forddu  Lac,  Oshkosh,  and  Geneva. 

Mississippi :     Seventy  to  ninety  percent  infection  in  one  field  at 
Long  Beach,  May  3,  I919. 

Edson"^  gives  the  following  range  for  the  black  root  of  radish:  Dis- 
trict of  Columbia,  Maryland,  Virginia,  Long  Island,  and  several  points  in 
Wisconsin.    In  this  reference  it  is  also  pointed  out  that  the  fungus  is 
pathogenic  to  beet  seedlings. 

Reports  for  192I  extend  the  known  range  of  this  disease  to  Pennsylvania 
where  Thurston  and  Orton  report  heavy  loss  to  radishes  both  under  glass  and 
out  of  doors  in  York  County.    Gardner  and  Kendrick  report  the  disease  as 
worse  in  Indiana  and  very  destructive  on  both  early  and  late  season  white 
varieties,  reducing  the  yield  for  the  state  .5%#     It  seems  to  be  most  severe 
in  central  Indiana.     The  cool  temperatures  of  early  spring  and  late  fall  favor 
the  disease.    It  is  worst  on  Icicle  varieties,  but  was  noted  on  Early  long 
Scarlet,  Early  Vienna,  and  Cincinnati  Market.  (See  also  sugar  Oane  root  rot). 

1.  Edson,  Howard  Austin.    Rheosporangium  aphaniderma tus ,  a  new  genus 
and  species  of  fungus  parasitic  on  sugar  beets  and  radishes. 
Jour,  Agr.  Res.  4:  279-292.  PI.  44-48.  July  I915. 

RUTABAGA 

Black  rot  caused  by  Bacterium  campestre  (Pam.)  EPS.  was  reported  by 
Vaughan  as  more  important  than  usual  in  northern  Wisconsin.  The  reduction 
in  yield  was  estimated  at  1%. 


TUro^^IP  -  Diseases 
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TURIUP 

Mosaic  vvas  reported  simultaneously  on  turnip  by  Gardner  and  Kendrick 
and  on  Chinese  cabbage,  Kustard,  and  turnip  by  Schults.    The  disease  is  in- 
fectious and  is  transmitted  by  plant  juice  (rubbing)  and  by  aphids  ( Myzus 
persicac  3ulz.).    Gardner  was  not  able  to  infect  radishes  with  the  virus« 
In  his  report  to  the  Survey,  he  states  that  it  v/as  not  of  common  occurrence 
on  turnips  in  Indiana  in  192I.     The  roots  of  mosaic  plants  are  stunted.  The 
disease  was  noticed  first  on  turnips  on  July  2o  at  Lafayette,  but  the  related 
mosaic  on  wild  mustard  was  observed  as  early  as  April  25  at  Indianapolis. 

Gardner,  I.I.  \'.  and  J.  B,  Kendrick.     Turnip  mosaic.  Jour.  Agr.  Res. 
22:  123-124;  PI.  20.  Oct.  I5,  1^21. 

Schultz,  E.  S.    A  transmissible  mosaic  disease  of  Chinese  cabbage, 
mustard,  and  turnip.     Jour.  Agr.  Res.  22:  I73-I78.  Col.  pi.  B, 

pi.  22-24.         15»  1921. 

Do?/ny  mildew  caused  by  Peronospora  parasitica  (Pers.)  De  Bary  was 
reported  again  from  Texas. 

Vrnite  rust  caused  by  Albugo  Candida  (Pers.)  Ktz.  was  reported  as 
prevalent  in  Texas. 

Anthracnose  caused  by  Colletotrichum  higginsianum  3acc.  was  reported 
as  unimportant  in  Oconee  County,  South  Carolina,  where  it  was  first  seen 
October  13» 

Pov.'dery  milde'..'  was  reported  from  Goshen,  Indiana. 

Alternaria  leaf  spot  v/as  reported  from  Goshen,  Indiana  by  Gardner. 

Ycllov/3  caused  by  Fusarium  conglutinans  "'oil.  -  found  destructive  in 
a  market  garden  at  Lafayette,  Indiana. 

Club  root  caused  by  Plasmodiophora  brassicae  Wor.  -  reported  from 
Jefferson  County,  Pennsylvania. 


DISEASES  OF  CUCURBITS 
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Leaf  blight  caused  by  Alternaria  brassicae  ni^rescens  Pegl. 

Leaf  blight  was  .-uported  from  Pennsylvania,  Delav.'are,  Maryland,  Texas, 
Indiana,  Illinois,  ilichigan,  and  i.ussouri.    All  states  except  Maryland,  Mich- 
igan, and  Missouri  report  the  disease  as  serious.     In  Texas  it  caused  a  loss 
estimated  at  1%.     It  v/as  observed  on  July  I9  in  Indiana  and  August  g  in 
Delaware.     In  the  latter  state  control  has  been  secured  with  both  Bordeaux 
mixture  and  Bordeaux  dust.    Gardner  reports  that  the  disease  is  severe  in 
Indiana  v/here  rotation  is  not  practiced,  vjhich  is  probably  true  in  all  m.elon 
growing  areas.    Rotation  along  with  seedbed  sanitation  would  doubtless  com- 
pletely handle  the  situation,  providing  seed  transfer  does  not  occur.  How- 
ever, it  is  the  prevailing  practice  among  growers  to  follow  melons  with 
melons.    Given  frequent  summer  rains,  infection  from  trash  makes  blighting 
severe.    Many  sections  are  using  resistant  .varieties.     S.  A.  Bierbaum,  Assistant 
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County  Agent  of  Union  County.,  Anna,  Illinois,  reports  that  groi'/ers  are  plant- 
ing Pollock  melons,  particularly  the  strains  knovm  as  "Ten"  and  "Ten  Twenty- 
five".     "These  have  been  found  to  be  more  or  less  rust  resistant  and  are 
meeting  with  fairly  good  success.    Hearts  of  Gold  and  Netted  Gem  are  also 
used,  but  our  men  are  taking  stronger  every  season  to  the  Pollock  melons." 
P.  K.  Blinn,  Rocky  Ford,  Colorado  states,     "I  feel  safe  in  the  assertion  that 
practically  nine-tenths  of  all  the  cantaloupes  in  the  great  commercial  canta- 
loupe growing  districts  are  planted  with  seed  of  some  strain  selected  from  the 
original  disease-resistant  Pollock  cantaloupe.     The  Rocky  Ford  Cantaloupe 
Seed  Breeders*  Association  have  over  I5OO  individual  plant  selections  of  the 
most  highly  resistant  and  most  uniform  producing  types." 

Bacterial  wilt  caused  by  Bacillus  tracheiphilus  EPS 

Bacterial  wilt  was  reported  from  Mev/  York,  Pennsylvania,  Maryland, 
Virginia,  West  Virginia,  Tennessee,  North  Carolina,  Indiana,  Illinois,  Mich- 
gan,  and  Missouri.    Ksv/  York,  Pennsylvania,  Maryland,  Virginia,  Michigan, 
and  Missouri  report,  in  general^  slight  loss  to  the  state,  but  occasional 
outbreaks.     On  the  other  hand^  in  '''Test  Virginia  Giddings  estimates  the  loss 
at  25fo  of  the  crop,  and  in  North  Carolina  Poster  states  that  the  disease 
is  fairly  destructive.    Clayton  states  that  the  disease  has  been  severe 
and  losses  were  heavy  in  Ohio.     In  Indiana,  where  the  disease  first  ap- 
peared June  28,  Gardner  estimates  the  loss  at  3%  of  '^"^s  crop.     The  checking 
of  the  disease  by  hot  v;eathor,  which  has  been  noticed  before  and  v/hich  may 
be  associated  with  tae  lovi  thermal  death  point  of  the  organism,  is  indicated 
as  operative  in  this  report  from  Thomas  in  Ohio:     "Comparatively  slight 
evidence  of  the  disease  has  been  noticed  since  the  first  of  August." 

Anthracnose  caused  by  Colletotrichum  lagenarium  (Pass.)  Ell.  &  Hals. 

Anthracnose  was  of  slight  importance  in  New  Jersey,  Pennsylvania, 
Tennessee,  North  Ca-rolina,  Ohio,  Indiana,  and  Wisconsin.    Burger  believed 
the  disease  to  be  about  as  usual  in  Florida,  although  he  had  no  reports 
of  it.     On  the  other  hand,  Melchers  reported  the  disease  as  quite  common 
on  the  foliage,  causing  death  of  the  vines  in  Kansas.     In  V/est  Virginia  the 
disease  was  said  to  be  general  and  more  prevalent  than  in  the  average  year, 
but  only  locally  severe.     Only  one  collection  on  a  volunteer  plant  was  made 
in  Indiana  at  Mooresville,  September  I5.     In  Colorado,  according  to  Learn, 
anthracnose  was  reported  from  near  Denver,  where  it  Ixad  caused  the  loss  of 
about  half  the  crop  of  two  growers. 

Mosaic  (cause  undt;termined) 

In  reply  to  the  August  I5  questionnaire,  collaborators  in  West  Vir- 
ginia, North  Carolina,  South  Carolina,  Ohio,  and  Kansas  reported  cantaloupe 
mosaic  as  "unreported  to  date",  and  in  New  Jersey  as  "unimportant'.'  In 
Delaware,  which  is  the  only  eastern  state  reporting  the  disease  as  important, 
mosaic  is  general  and  increasing  in  prevalence,  producing  a  loss  of  V)% 
according  to  Adams.     In  Pennsylvania,  Indiana,  and  V/isconsin  the  d>.isease  is 
considered  to  be  of  minor  importance.    Milbrath  reports  the  reduction  in 
yield  for  a  district  of  2^00  acres  in  the  San  Joaquin  Valley,  California, 
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at  45^»     The  disease  has  shown  a  periodicity  there,  being  very  severe  in  1919» 
not  occurring  at  all  in  1920,  and  with  a  serious  outbreak  during  the  past 
season.    E.  A.  Bierbaum  at  Anna,  Illinois  states  that  a  campaign  is  being 
conducted  this  spring  (1922)  to  destroy  all  wild  cucurbits  and  milkweeds 
in  that  vicinity  as  well  as  for  better  control  of  the  striped  cucumber 
beetles  and  melon  lice.     This  is  an  experimental  measure,  based  upon  Doolittle»s 
findings  that  the  perennial  wild  plants  harbor  the  mosaic  virus  and  that 
this  virus  is  brought  to  the  cultivated  fields  by  insects. 


Fruit  rot  caused  by  Fusarium  spp. 

Anderson  reports  the  late  crop  especially  badly  affected  on  account 
of  the  wet  fall  in  Illinois.     In  Indiana  Gardner  reports  rotting  by 
Fusarium  invading  growth  cracks  due  to  the  late  growing  season. 

The  following  record  of  decay  in  shipments  is  probably  concerned 
with  the  same  type  of  trouble: 

Table  89.     Losses  from  Fusarium  rot  of  cantaloupe  caused  by  Fusarium 
spp.,  as  shown  by  examination  of  cars  at  destination  by  inspectors  of  the 
Bureau  of  Markets  and  Crop  Estim.ates,  I92I. 


Origin  of 
shipment 


Arkansas 
California 

Colorado 
Florida 

Indiana 

Maryland 

Nevada 

North  Carolina 
Unknown 


No. of  cars 
with  decay 


1 

2 

3 
1 
1 

3 

2 


Average  percent- 
age  of  decay 


4 

2 

11 

17 
2 

20 
19 


Range  of  percentage  of  decax. 


Number  of  cars 


7 
1 

7 
1 

2 

3 
1 
1 

3 
2 


Total  number  of  cars  v/ith  Fusarium  rot  

Total  number  of  cars  of  cantaloupes  inspected. 


Percent 


1-  10 

n 

2-  .30 

20 

4-35 


2S 

231 


Rots  caused  by  various  organisms 

Various  decays  are  the  cause  of  heavy  losses  in  cantaloupes  under 
transportation  conditions.     The  significance  of  the  rots  in  the  field  is 
largely  unknown  or  disregarded.     Under  shipment  conditions,  bruised,  de- 
layed, or  over-ripe  fruit  shows  severe  shrinkage  as  is  shown  in  the  follow, 
ing  table;  v/nich  gives  the  losses  reported  by  food-products  inspectors 
of  the  Bureau  of  Iv!arkets  and  Crop  Estimates  as  due  to  Rhizopus  sp.;  to 
green  mold  rot  caused  by  Cladosporium  sp.;  to  black  mold  rot  caused  by 
Alternaria  sp. ;  and  to  bacterial  soft  rots. 
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Table  90-     Losses  to  cantaloupes  in  transit  frorr;  various  rots  as  re- 
ported by  inspectors  of  tiae  Bureau  of  hlarkets  and  Crop  Estimates,  I92I. 


Origin  of 
shipnent 


^ippr  ovi- 
nia te  rio. 
cars  in- 


Amount  of  deca-' 


Rhizopus 


Green  mold 
rot 


spec ted 

No. 

:  Per 

:  No. 

Per 

•  No.  • 

Per 

.  Wo. 

Per 

cars 

;  cent 

:  cars 

cent 

:  cars  • 

cent 

'  cars 

>  cent 

Arizona 

5 

:  1 

2 

— 

;  — 

— 

:  - 

— 

:  — 

Arkansas 

18 

r 

0 

.  21 

>  _ 

;  _ 

_ 

1  : 

10 

California 

102 

=     7  . 

r 

4 

.  23 

3 

:  2 

13 

Colorado 

12 

;           _  . 

— 

1 

2 

De lav/a  re 

S 

_ 

_ 

Florida 

3 

1 

1 

Georgia  ; 

8 

2 

.  33 

Indiana 

5 

Maryland  : 

1 

Missouri  : 

2  : 

Ilevada 

1 

Kev/  Mexico 

1 

.  1 

•  43 

North  Carolina- 

25 

'     8  " 

:       1  : 

20  < 

1  . 

10 

Ohio 

1  : 

South  Carolina: 

18 

7 

•     8  ! 

1  : 

2 

Texas  : 

5 

1  : 

1  ' 

1  i 

n 

0 

Unknown 

14- 

2  ' 

31  • 

1  : 

1  : 

60 ; 

Total  : 

231 

32 

5  : 

7  : 

6 

Black  mold 
rot 


Bacterial 
soft  rot 


Other  diseases 

Dovmy  r.ildow  caused  by  Pseudoperonospora  cubensis  (E.  a  C.  )  Rostow  - 
was  reported  as  general  in  Sussex  and  Kent  Counties, .  Delav/are,  being  first 
seen  in  July  at  Delmar.     The  warm,  shovvery,  humid  v/eather  which  prevailed  in 
the  state  in  the  first  half  of  July  may  have  been  a  factor  in  making  the 
dov/ny  mildev/  severe.,     Shcx'bakoff  found  the  disease  at  Chattanooga,  Tennessee 
August  11.     Tlie  disease  v/as  found  at  Poplarville,  Mississippi  in  July,  caus- 
ing extensive  defoliation  in  the  field  and  was  also  observed  on  the, College 
grounds. 

'bacterial  leaf  spot  (undetermined)  was  reported  from  Columbia  County, 
Kev;  York  by  Cnupp. 

Leaf  soot  caused  by  Cercospora  cucurbitao-  E«  li  E.  was  reported  as  preva- 
lent in  Sussex  and  Kent  Counties,  Delav/are,  appearing  at  Delmar  in  July,  the 
first  report  for  the  state.     Alvjays  observed  accompanying  leaf  infection  by 
downy  mildew  (Adams). 

Fruit  rot  caused  by  Cladosporium  cucumerium  El.  &  Arth.  caused  2%  loss 
in  Honey  Dew  melons,  in  California,  according  to  Milbrath. 

'  'ilt  caused  by  ,Fusarium  spp.  was  reported  from  a  wider  range  of  terri- 
tory than  in  I92O.     In  California  the  loss  was  estimated  at  2%,  the  disease 
being  prevalent  in  Stanislaus,  Merced,  and  Modesto  Counties  (Milbrath).  Brown 
reports  the  disease  from  Nogales  and  St.  David,  Arizona  on  June  7  and  July  23» 
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Hopkins  considers  the  disease  to  be  increasing  in  irnportance  in  Missouri. 
Adams  reports  slight  loss  at  Milton,  Delaware,  July  18. 

Sclerotium  blifiht  caused  by  Sclerotiuin  rolfsii  Sacc.  was  reported  as 
unimportant  in  Texas. 

Root  knot  caused  by  Heterodera  radicicola  (Greef )  Uull.     was  reported 
as  unimportant  in  Texas,  but  in  the  Imperial  Valley,  California,  severe  in- 
festation existed  in  certain  districts,  causing  a  reduction  in  yield  for  the 
state  of  5/0*     The  rarige  of  loss  was  from  .5%  to  GOfo  and  vvhen  it  is  considered 
that  21,000  acres  of  melons  were  grown  in  this  Valley,  the  aggregate  loss  is 
enormous. 

Copper  dust  in.jury.  Considerable  burning  of  the  vines  was  experienced 
in  Delaware  as  a  result  of  heavy  applications  of  Bordeaux  dust.     The  vines 
recovered  but  were  two  weeks  late.  (Adans). 
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Bacterial  v/ilt  caused  by  Bacillus  tracheiphilus  EF3 

Collaborators  in  Connecticut,  New  York,  Maryland,  North  Dakota,  and 
California  report  bacterial  wilt  as  of  very  slight  importance  in  ig21.  On 
the  other  hand,  it  is  said  to  bo  the  worst  disease  of  cucumbers  in  V/est  Vir- 
ginia and  Indiana,  and  was  reported  as  severe  in  V/isconsin,  lov/a,  and  Kansas. 
It  caused  considerable  damage  in  Ohio  also  and  v/as  prevalent  in  Texas.  Table 
91  gives  the  losses  from  and  prevalence  of  the  disease. 


Table  91»    Relative  prevalence  of  and  estimated  losses  from  bacterial 
wilt  of  cucumber,  as  reported  by  collaborators,  I92I. 


:  Prevalence  com- 

: Percent 

State 

:  Importance 

:  pared  v/ith 

:  Range 

:  loss 

rReported  by 

:  1921 

:  1920 

: Av.year 

Connecticut 

:One  complaint 

:Ivlore 

:  Average 

'Clinton 

Nev;  York 

:riot  important 

Less 

;With  crop; 

t 

.Chupp 

Maryland 

t 

Jehle  a 

Temple 

West  Virginia 

Host  import- 

•Mo  re 

:More 

;General  : 

10 

Giddings 

•  ant  disease  : 

Texas 

.Prevalent  ; 

1  : 

Taubenhau^ 

Ohio  i 

Considerable  : 

About  same; 

Same 

.General  : 

Thomas 

Indiana 

V/orst  disease: 

Same  : 

Same 

With  crop: 

5 

Gardner 

Illinois  : 

Severe  : 

iJorthern;  : 

Doolittle 

general  : 

Michigan  ; 

Severe  : 

Doolittle 

Wisconsin 

Serious  : 

More  ; 

More  ; 

General  : 

2  : 

Doolittle 

Iowa 

Same  : 

Same  : 

12  : 

Melhus 

Horth  Dakota  : 

Unimportant  : 

About  same: 

Same  : 

\7eniger 

Kansas  ; 

Serious  : 

.Eastern  : 

Melchers 

California  • 

Slight  : 

Slight  : 

Slight  : 

.1: 

Milbrath. 
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S.  P.  Doolittle,  v;ho  v/atched  cucumhers  closely  again  this  summer, 
makes  the  follov/ing  report  concerning  bacterial  v/ilt: 

"Bacterial  wilt  was  unusually  severe  in  \7isconsin  and  northern 
Illinois  and  for  the  first  time  in  the  last  five  years  vfas  of  serious 
economic  importance  in  these  states.     The  disease  was  found  in  all 
fields  examined  and  the  average  infection  v/as  from  5  "to  8%  or  about 
lOOfo  greater  than  in  I92O.    A  few  fields  showed  a  maximum  infection 
of  from  20  to  '^0%  and  the  losses  throughout  the  state  of  Wisconsin 
were  sufficient  to  probably  reduce  the  crop  2%.     The  disease  appeared 
about  July  1,  and  continued  to  spread  rather  rapidly  up  to  August  15» 
Reports  frou;  Indiana  and  Michigan  indicated  a  similar  situation  in 
these  states." 

Dates  of  first  observed  appearance  of  bacterial  wilt  of  cucumber,  1921 

June  2   Wyandotte  County,  Kansas 

June  22.,,   Wood  County,  Ohio 

July  1   Wisconsin 

July  7   Lafayette,  Indiana 

August  8   Branford,  Connecticut 

The  suggestion  m.ade  by  Rand  and  by  others  that  the  striped  cucumber 
beetle  carries  the  wilt  organism  through  the  winter  has  been  confirmed  by 
Doolittle^. 

Recent  literature 

1.  Doolittle,  3.  P.    Overwintering  of  the  bacterial  wilt  of  cucurbits. 
Phytopath,  11:  299_300.     1^21 . 

  Comparative  susceptibility  of  European  and  Ameri- 
can varieties  of  cucumbers  to  bacterial  ?^ilt.    Phytopath.  12: 
143-146.  Liarch  15)22.  (June). 

Mosaic  (cause  undetermined) 

Cucumber  mosaic  v/as  reported  from  Maryland,  Texas,  Illinois,  Iowa, 
North  Dakota,  and  Michigan  as  being  less  severe  than  in  previous  years. 

S.  P.  Doolittle  summarizes  the  condition  regarding  cucumber  mosaic 
in  the  central  pickle  growing  areas  in  1^21  as  follov/s: 

"The  average  losses  from  cucurbit  mosaic  in  Wisconsin  and 
Illinois  appeared  to  be  approximately  'JOfc  of  those  of  average 
years  and  not  more  than  ^0%  of  those  in  1920.    About  6o%  of  all 
fields  examined  shov/ed  the  disease,  but  owing  to  its  slow  dissemi- 
nation during  I92I,  many  fields  v/ere  not  infected  until  late.  The 
infection  varied  from  a  trace  up  to  lOC^  in  individual  fields.  The 
average  number  of  plants  infected  on  September  1  was  probably  about 
3C^c»     The  reduction  in  the  injury  from  mosaic  v;as  partly  due  to  the 
reduced  number  of  aphids  in  most  sections  where  they  v/ere  numerous 
in  1920.     Observations  over  a  number  of  seasons  have  shown  that  the 
injury  from  mosaic  fluctuates  directly  with  the  presence  or  absence 
of  this  and  other  cucumber  insects.     Losses  in  Wisconsin  were  probably 
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about  12/3  fron  nosaic.  Reports  fron  Michigan  and  Indiana  in- 
dicated some  reduction  in  injury  as  compared  with  1920." 


Table  92*    Relative  prevalence  of  and  losses  from  cucumber  mosaic, 

1921. 


State 

:  Importance 

rPrcvalence 

compared  v/ith 

: percent 

:Reported  by 

:  1920 

:  HV,  year 

:  loss 

Kev.'  York 

:Very  important 

:As  much  or 

:  25-50 

:Chupp 

: especially  on 

'  more 

:Long  Island 

Maryland 

:  t 

rJehle  &  Temple 

Texas 

.Unimportant 

rTaubenhaus 

Indiana  ; 

Serious  factor 

Less 

•  Less 

;  2 

,Ga rdner 

Illinois  ; 

Important 

Less 

Less 

:Doolittl8 

iMichigan  ; 

Probably  less. 

2 

•Doolittle, Coons 

'Vi  scons  in  ; 

Important  : 

'.'uch  less 

Kuch  less  : 

12 

Doolittle 

lov/a  : 

Less 

Melhus 

North  Dakota  : 

Locally  de-  : 

Same 

About  same; 

Weniger 

structive  : 

California  : 

Severe  in  green 

3-5  : 

Milbrath 

houses  : 

\V.  V/.  Gilbert  reports  lOCfj  infection  in  cucumber  fields  on  the 
Arlington  Experimental  ?arm  in  Virginia.    Chupp  reports  the  disease  as  very 
important  in  Mev7  York,  being  especially  serious  on  Long  Island,  beginning 
to  shov/  when  plants  arc  ten  days  old,  and  being  found  in  as  high  as  lOC^c 
prevalence  in  some  fields.    He  quotes  a  report  of  his  office  as  follows: 
" T\v'0-thirds  of  the  crop  lost  in  iJassau  County.    Farmers  are  quitting  the 
growing  of  pickles." 

M.  B.  Church-^  reports  the  results  of  preliminary  work 'which  indicates 
that  mosaic  affected  cucumbers  will  not  cure  properly  in  the  pickling  process. 

Doolittle  and  V/alker^  state  that  mosaic  milkweeds  are  an  evident 
source  of  primary  infection  in  cucumber  fields.    Cross-inoculation  experiments 
indicate  a  possible  transmission  of  cucurbit  r.osaic  to  the  potato  by  means 
of  aphids.    Aphids  taken  from  the  potato  plants  so  inoculated  produced 
mosaic  symptoms  on  cucumbers,    i/iosaic-cucumber  aphids  transferred  to  healthy 
pokeweed  plants  produced  symptoms  of  mosaic  in  three  out  of  five  cases.  The 
results  of  these  transmission  experiments  give  indication  tnat  some  very 
interesting  developments  are  to  be  expected  from  further  v/ork. 

Recent  literature 

1.  Church,  M.  3.     The  relation  of  mosaic  disease  to  pickling  of  cu- 

cumbers.   Phytopath.  11:  28-29.  Jan.  I921  (Febr.). 

2.  Doolittle,  3.  P.  and  fi.  N.  V/alker.    Hotes  on  cucurbit  mosaic. 

(Abstract)  Phytopath.  12:  42-43.  I922). 

Angular  leaf  spot  caused  by  Bacterium  lachrymans  EFS.  oc  Bryan 

This  disease  of  cucumber,  which  is  not  known  to  occur  on  v/atermelon, 
squash,  or  muskmelon,  occurs  in  llorth  America  and  Europe.     It  has  been  reported 
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from  Alabam,  California,  Colorado,  Connecticut,  Florida,  Georgia,  Illinois, 
Indiana,  Iowa,  Louisiana,  Michigan,  Minnesota,  New/  York,  North  Dakota,  Ohio, 
South  Carolina,  Virginia,  v/isconsin,  and  is  found  also  in  Ontario  and  Quebec 
(  Me  i  e  r  a  nd  Li  nk ) . 

In  1921  the  disease  v/as  reported  from  Florida,  Indiana,  Illinois,  Mich- 
igan, Wisconsin,  Iowa,  and  California,     In  general,  it  v/as  less  important 
than  usual,  although  it  caused  considerable  fruit  rot  late  in  the  season,  in 
some:  localities. 

S.  P.  Doolittle  makes  the  following  statement  regarding  the  disease 
in  the  Middle  V/est: 

"Angular  leaf  spot  did  not  appear  in  V/isconsin  and  northern 
Illinois  until  about  July  25.    In  southern  V/isconsin  it  did  little 
serious  damage  as  it  did  not  develop  to  any  extent  until  the  season 
was  nearly  over.    Reports  from  central  and  northern  Michigan  and 
northern  Wisconsin,  hov/cver,  indicated  that  in  some  sections  the. 
disease  v/as  causing  a  serious  rotting  of  the  fruits  in  a  number  of 
fields.     Tlie  average  infection  noted  v/as  from  5"25%  with  about  35% 
of  the  fields  infected  by  August  25," 

Drechsler  and  tleier  (Cotton,  Truck,  and  Forage  Crop  Disease  Investi- 
gations Nev/s  Notes,  Iviarch  2,  1^21 )'  report  the  disease  as  v/idespread  in  cu- 
cumber-growing sections  of  Florida  and  as  particularly  serious  where  overhead 
irrigation  is  practiced.     The  season  has  been  exceptionally  v/arm.  Gardner 
reports  the  disease  unimportant  in  Indiana  and  states  that  seed  treatment  has 
practically  eliminated  the  disease  from  the  crop  of  a  large  pickling  company. 
Coons  found  the  disease  causing  heavy  loss  in  Michigan,  especially  in  produc- 
ing secondary  fruit  rots  at  a  seed  farm.    In  Tov/a  2%  loss  was  incurred  accoi-ding 
to  Melhus.    Milbrath  says  that  the  disease  v/as  severe  on  Klondike  variety  in 
San  Diego  County,  California,  3C^o  of  the  plants  being  affected  severely. 

Jones  and  Doolittle^  give  additional  evidence  of  seed  transference  of 
the  organism  and  record  destructive  action  on  the  young  fruit  in  the  field. 
Gardner  and  Gilbert-^  report  the  results  of  additional  tests  demonstrating 
the  effectiveness  of  control  by  seed  disinfection  with  mercury  bichloride, 
1-1000,  for  five  minutes.    Soil  infestation  did  not  occur  and  is  believed 
not  to  be  a  factor.     Tivo-year  old  seed  cannot  be  considered  free  from-  this 
organism,  but  three-year  old  seed  apparently  does  not  carry  the  infection. 

Recent  literature 

1.  Gardner,  M,  \/.  and  W.  V/,  Gilbert.  Field  tests  with  cucumber  angular 

loaf  spot  and  anthracnose.     Phytopath.  11:  2^8-299.  July  I92I  (Nov.). 

2.  Jones,  L-  R.  and  3.  P,  Doolittle.    Angular  leaf  spot  of  cucumber. 

Phytopath.  11:  297-298.  July  I92I.  (Nov.) 

Anthracnose  caused  by  Colletotrichum  lagenarium  (Pass.)  Ell.  &~  Hals. 

Apparently  anthracnose  v/as  again  of  small  consequence.     Doolittle  re- 
ported as  follov/s : 

"Found  in  only  a  few  fields  in  V/isconsin  and  Illinois,  not  over 
5%  of  the  fields  affected  and  about  2-lOfc  of  the  plants  in  these 
fields  affected  with  the  disease.    Reports  of  serious  losses  in  two 
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fluids  in  northern  V/isconsin  and  one  in  Michigan  were  received,  the 
crop  bci.Tg  reduced  about  IC^  in  these  cases." 

Only  one  report  of  this  disease  v/as  received  from  Nev7  York,  its  dsr.iage 
in  Maryland  v;as  but  a  trace,  and  in  Iowa  none  was  found.    For  West  Virginia, 
Giddings  reported  nore  of  the  disease  present  than  last  year  with  a  reduction 
in  yield  of  1%  for  the  state.     The  disease  v/as  v/orse  than  usual  in  Indiana, 
beir.g  influenced  by  late  rains.    Anthracnose  did  a  great  deal  of  damage  v/ith 
the  late  maturing  seed  crop  of  cucumbers  in  Michigan,  causing  ^Ofc  loss  to 
the  seed  crop  in  one  locality,  according  to  Coons. 

Gardner  and  Gilbert  (l.  c,  see  angul<:-r  leaf  spot)  report  that  the 
fungus  did  not  persist  twenty  months  in  soil  and  that  a  tv/o-year  rotation 
v/ould  eliminate  anthracnose  soil  infestation. 

Dov.'ny  mildew  caused  by  Pseudo]j ^ronospora  cubensis  (B.  &  C.)  Rostow 

This  disease  v/as  present  to  a  very  slight  extent  in  Connecticut,  Mary- 
land, Ohio,  and  V.'isconsin,  but  was  not  found  in  Illinois,  Indiana,  and 
Michigan.     It  v/as  stated  by  ludwig  to  be  important  locally  in  South  Carolina. 
In  V.'isconsin  the  disease  was  found  in  two  fields  at  Rockland,  Monroe  County, 
just  appearing  August  2^,  according  to  Doolittle. 

Black  rot  caused  by  I.iycosphacrolla  citrullina  (C.O.Sm.)  Gros. 

Meier,  Drechsler,  and  Eddy-  report  a  fruit  decay  due  to  My cosphaerella 
citrullina  which  is  knov/n  as  occasior.ally  destructive  to  greenhouse  musk- 
melons  end  '.vatermolons  in  the  southeast,  but  which  has  not  previously  been 
reported  on  cucumbers.    Affected  cucumbers  develop  water-soaked  areas,  which, 
although  enlarging  less  rapidly  than  those  caused  by  Rhizopus  sp.,  may  attain 
considerable  size  during  the  time  required  for  transportation.  (See  also 
uiider  squash). 

1.  Meier,  Fred,  Charles  Drechsler,  and  Emery  Eddy.    Cucumber  black  rot 
caused  by  Mycosphaerella  citrullina.  (Abstract)  Phytopath.  12: 
43,  1922. 

Scab  caused  by  Cladosporium  cucumerinum  211.  a  Arth. 

Scab  was  reported  from  iiew  Hampshire,  Ivlichigan,  \7isconsin,  and  Cali- 
fornia.    It  se-mingly  was  of  importance  only  in  the  northern  half  of  the 
lon'er  Peninsula  of  Michigan  and  there  it  assuiiied  importance  rather  from 
peculiar  trade  conditions  than  from  actual    crop  destruction.     "The  favorable 
season  led  to  the  production  of  a  heavy  crop  of  cucumbers  and  in  some  areas 
at  thv.  first  outbreak  of  scab  certain  packers  sought  to  refuse  to  purchase 
any  of  the  crop  and  carry  out  their  contracts  with  grov/ers.     This  disease, 
therefore,  indirectly  led  to  a  loss  to  farmers  of  approximately        000, 000." 
(Coons ) . 

S.  P.  Doolittle  makes  the  following  report; 

"Scab  v/as  reported  from  Jackson  and  Marinette  Counties  in  V.'is- 
consin and  from  Grand  Traverse  County,  Michigan,  in  all  of  which 
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localities  it  appeared  to  be  causing  some  damage.     The  disease  Was 
not  found  at  other  points  and  apparently  was  of  little  economic 
importance  over  these  states  in  general." 

Fruit  rots  caused  by  various  organisms 

Various  decays,  which  v/ere  found  on  cucumbers  in  transit,  are  report- 
ed in  Table  93. 

Table  93*     Losses  to  cucumber  from  Rhizopus  rot  caused  by  Rhizopus  sp., 
bacterial  spot  caused  by  Bacterium  lachrymans,  and  soft  rot  (cause  undeter- 
mined), as  reported  by  inspectors  of  the  Bureau  of  Liarkets  and  Crop  Esti- 
mates, 1921. 


Amount  of  decay 

Oriii  in  of 

;  Rhizopus 

Bacterial  spot 

:  Soft  rot 

shipment 

oars  in- 

: Number 

Per 

'  Number  • 

Per 

Number 

:  Per 

spected 

.  cars 

cent 

:  cars 

cent 

:  cars 

:  cent 

Alabama 

12  : 

^  ■ 

2  : 

Arkansas  ; 

■) 

California  ; 

3 

De  lav/are  j 

2 

1 

:        1  : 

Florida  ; 

43 

■  9 

22 

.      13  : 

11 

■  6 

Georgia 

2 

1 

3 

Illinois 

1 

Louisiana  ; 

1 

-  12 

Maryland 

3 

t  1 

2  : 

2 

1 

7  w 

Michigan 

1 

:        1  : 

8bs- 

1  : 

^R 

]\lissis3ippi  : 

1  : 

I  lev;  York 

2 

North  Carolina- 

23  . 

1 

2  . 

3  : 

11 

6 

Ohio  ; 

1 

1  : 

13M  : 

South  Carolina; 

iG 

7 

14 

3 

Texas 

G 

1 

1  : 

1 

Unknown 

3 

7 

1 

(SBS 

Totals 

137 

10  : 

46 

24 

BS  Associated  with  bacterial  spot  ?  Some  Phoma  rot 

M    Mostly  black  rot  (liycosphaerella )  R  Associated  with  Rhizopus  rot 

Associated  with  white  mold  rot 


Other  diseases 

Sclarotinia  rot  caused  by  Sclerotinia  libertiana  Pckl.  was  reported 
from  Idaho  (unimportant,  noted  in  gardens  after  fall  rains  began  -  Hungerford) 
and  California  (in  greenhouses  during  the  period  of  January  to  June,  causing 
.5%  loss  -  Milbrath). 

Root  knot  caused  by  Heterodcra  radicicola  ( ^Greef )  Mull,  was  serious 
in  greenhouses  in  Illinois  and  Pennsylvania;  and  occurred  in  the  field  in 
Texas. 

Chlorosis  was  reported  by  Dana  as  occurring  in  Washington. 
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Dovmy  nildew  caused  by  Pseudoperonospora  cubensis  (B.  6:  C.)  Rostov/ 
was  re">orted  by  Gardner  as  occurring  on  one  plant  at  Akron,  Indiana,  Septenber 
21. 

Anthracnose  caused  by  Colletotrichum  la^enariun  (Pass.)  Ell.  &  Hal's, 
was  reported  by  Anderson  of  Illinois  as  very  serious  on  a  variety  of  edible 
gourds  grov/n  in  University  plantings.    It  occurred  both  as  a  fruit  spot  and 
a  rot. 


SQUASH 

Bacterial  v/ilt  caused  by  Bacillus  tracheiphilus  EF3.  v/as  reported  as 
doing  slight  damage  in  llevi  York  (observed  2  acres  of  Hubbard  squash  with  10% 
loss,  at  Chautauqua,  July  2^  -  Chupp),     Ohio  (riOre;  loss  considerable  vvith 
some  growers;  in  northern  half  of  state;  greatest  losses  noted  in  storage, 
presumably  due  to  late  infection.  -  Thomas),  Indiana,  and  Iowa. 

Anthracnose  caused  by  Colletotrichum  lagenariun  (pass.)  Ell.  &  Hals, 
was  reported  fro::.  Ohio. 

A  storage  rot  due  to  Gloeosporium  sp.  (not  C.  lagenariura)  was  found 
in  local  stores  on  the  1^20  crop  in  Indiana,  according  to  Gardner. 

Dovmy  mildew  caused  by  Pseudope ronospo ra  cubensis  (B.  a  C.)  Rostow 
was  important  locally  in  South  Carolina,  ( Ludwig ) , 

Leaf  spot  caused  by  ilacrosporium  cucuraerinum  E.  £:  E.  was  reported  from 
Genesee  County,  New  York  as  important  locally.  (Chupp). 

Mosaic  was  reported  as  unimportant  in  Texas.  ( Taubenhaus ) . 

Black  rot  caused  by  Mycosphaerella  citrullina  (C.O.Sm.)  Gros.  - 
Kauffraan,  C  H.    A  black  rot  of  squash.  Rep.  l.lich,  Acad.  Sci.  22(1920): 
201-202.  1521. 


WATERJ.ffiLOI? 


Anthracnose  caused  by  Colletotrichum  lagenarium  (Pass.)  E.  &  H. 

Watermelon  anthracnose,  which  in  1^20  v/as  knovm  largely  from  market 
inspectors  reports,  is  in  192I  reported  to  be  of  considerable  importance  in 
certain  northern  as  well  as  southern  states.    In  addition  to  those  whose 
comments  are  quoted  below,  collaborators  in    Mississippi,  Louisiana,  and 
Texas  report  the  disease-  (See  also  PI.  Dis.  Bui.  5:  il8-ll9.  I92I.) 

Hew  Jersey:    Abundant,  but  crop  of  little  importance.  (Cook). 

Delaware:     Very  important;  general;  leaf  infection  more  common  than 
fruit.  (Adams). 

Maryland;     Less  prevalent,  reducing  yield  5%.     (Jehle  and  Temple). 
Virginia:    Ho  doubt  general.  (Fromme). 
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Table  94*     Losses  from  watermelon  anthracnose  caused  by  Colletotrichum 
la^enarium  (pass.)  E.  &  H,,  as  shown  by  examination  of  cars  at  destination 
by  inspectors  of  the  Bureau  of  Markets  and  Crop  Estimates,  I92I. 


wl          XLi  UX 

;  iijo.oi  cars 

; Average  percent— 

: Range  of  percentage  of  decay 

ra^e  oi  ciiscdy 
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10 
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4 
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35-05 
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4  , 

Missouri  : 

1 

North  Carolina  : 

8  : 

J 

:  i. 

/  J 
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;        xu— j)n 

:  1 

Ohio  : 

1 

7 
( 

T 

;  X 
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Oklahoma 

1 

10 

'  X 

10 

South  Carolina 

145  : 

28 

:  10 

75-100 

17 

:  50-^0 

41 

25-4C 

73 

:  5-2Z 

4 

:  1-^ 

Texas 

;  1 

:  1 

Unknovm 

:       ^  : 

:  21 

:  I 

-0 

5 

15-2: 

^  2^  

:  2 

Total  number  cars  vjatermelons  with  anthracnose 


Total  number  cars  watermelons  inspected  994  

Vfest  Virginia:     Quite  general,  but  severe  only  locally,  loss  to  stats 
2%.  (Giddings). 

Tennessee:    In  certain  fields  very  damaging.     (Essary,  Sherbakoff,  and 
Hesler). 

North  Carolina:     Important  in  Coastal  Plain  section,  (Foster). 

South  Carolina:  Of  moderate  importance  in  southwestern  portion.  ( Ludvdg ) . 

Georgia :     It  was  reported  that  watermelon  anthracnose  was  unusually  bad 
on  early  melons  in  southern  Georgia-  Later  the  dry  weather  seemed 
to  check  the  disease.  (Higgins)- 

Florida :     Less  'JiafL  last  year,  about  same  as  usual.    General.    Most  im- 
portant from  May  I5  to  June  15-  (Burger). 
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Arkansas;     Severe  in  some  fields,  mostly  leaf  spot,  some  on  fruits. 
Loss  to  t^e  state,  (Elliott). 

Ohio;  Slight,  worse  in  southern  section  of  the  state.  (R.  C.  Thomas). 

Indiana ;     Very  important,  much  worse  than  last  year  or  than  usual. 
Favored  by  excessive  rainfall.    Worse  in  central  Indiana  \ihere 
seaso,n  extended  into  rains  of  late  summer.    Most  important  in 
August,  v/hen  fruit  was  maturing.  (Gardner). 

Missouri ;     Knov;n  to  be  general.  (Hopjcins). 

Kansas ;     Important  in  scxne  regions.     Severe  foliage  infection  caused 

crop  to  sunscald.     In  Riley  County  about  ^Cf/z  of  the  crop  was  lost. 
There  was  more  moisture  in  July  and  August  than  normal-  (Melchers). 

Colorado ;     Present,  important  about  Denver.  (Learn). 

Arizona ;     Present  in  southern  Arizona.  (Brown). 

Supplementing  the  above  reports  by  collaborators,  the  accompanying 
table  (Table  94^  compiled  from  market  inspectors*  reports  is  worthy  of  con- 
sideration.    Even  when  field  losses  are  reported-as  low,  carlot  shipments 
frequently  shov/ed  from  'J^-lOOf^.  decay  from  this  cause  upon  arrival  at  northern 
markets.    Out  of  nearly  a  thousand  cars  inspected,  25%  showed  upon  the  average 
26%  decay  from  this  cause.     It  is  very  evident  from  this  showing  that  water- 
melon anthracnose  presents  problems  in  disease  control  well  worthy  of  atten- 
tion. 

The  following  report  on  dusting  experiments  with  watermelon  has  been 
furnished  by  H.  A.  Cardinell.     These  tests  seem  to  indicate  that  there  is 
considerable  promise  in  this  method  of  control. 

"The  test  v/as  conducted  with  dehydrated  copper  sulphate  and  hy- 
drated  lime,  used  at  a  ratio  of  1  to  4»  using  9  pounds  of  the  mixture 
to  the  row^. 

"Applications  made  v;hen  the  first  melons  \7ere  set  and  v/hen  the 
fruit  was  full  grov.-n,  gave  12  melons  in  8  rov/s  v/ith  an  average  of  1 
lesion  of  anthracnose  per  melon.    The  check,  on  the  other  hand,  showed 
24  badly  spotted  melons  per  row, 

"Dry  Bordeaux  applied  in  various  strengths  gave  fair  control  v/ith 
four  applications  and  no  control  with  2  applications. 

"These  trials  with  copper  dusts  did  not  give  as  good  control  as 
has  been  obtained  in  other  states  where  four  to  nine  applications  of 
liquid  Bordeaux  have  been  made,  but  this  one  season's  trial  showed 
that  good  control  might  be. expected  had  more  applications  been  made." 

Recent  literature 

Burger,  0.  F.    Watermelon  diseases.  Quart.  Bui.  State  Plant  Bd.  Florida- 
5:  131-138.  Illus.  April  1921. 


*  Experiments  were  with  watermelons  set  10  x  10  feet,  32  plants  to  the 
row.    Yields  were  not  taken.  (Missouri). 
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Stem  end  rot  caused  by  Diplodia  Sp- 

Stem  end  rot  v;a3  not  found  in  IJev;  Jersey,  V/est  Virginia,  or  South  Caro- 
linia,  and  v/as  reported  for  the  most  part  as  of  slight  importance  in  North 
Carolina,  ilaryland,  liississippi,  Texas,  and  Louisiana.     The  disease  is  evi- 
dently present  in  the  fields  and  develops  to  serious  proportions  in  transit. 
Adams  reported  the  disease  as  first  observed  in  Delaware  August  2  and  as 
"very  prevalent  in  early  planted  fields,  being  more  oorrimon  on  new  ground. 
Some  fields  showed  5%  infection." ,  Melchers  reported  the  disease  as  occurring 
to  some  extent  in  most  fields  in  Kansas.    Heal  believes  the  disease  to  have 
been  checked  in  Mississippi  by  dry  weather.    Jehle  and  Temple  estimated  the 
loss  as  1%  in  Maryland.    Taubenhaus  states  that  the  disease  was  not  import- 
ant in  Texas.    Elliott  places  the  loss  in  yield  for  Arkansas  at  3%.  Burger 
reports  the  disease  as  occurring  in  the  field  in  Florida,  but  causing  greatest 
loss  during,  shipment,    '//here  the  stems  of  the  melons  v;ere  properly  treated 
there  was  very  little  rot  in  transit,  (see  also  PI.  Dis.  Bui.  5*  119*  1921)* 

Table  95-     Losses  from  stem  ez-id  rot  of  vmtermelon  caused  by  Diplodia  sp., 
as  shown  by  examination  of  cars  at  destination  by  inspectors  of  the  Bureau  of 
Markets  and  Crop  Estimates,  I92I, 


Origin  of 
shipment 


0,  of  cars 
with  decay 


Average  percent- 
age  of  decay  


Raiige  of  percentage  of  decay 


Number  of  cars 


Percent 


Alabama 
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Missouri 
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1 
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3 
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11 

1 
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Total  number  cars  of  watermelons  v/ith  stem  end 
Total  number  cars  watermelons  inspected.-  
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F.  C.  Meier  of  the  Office  of  Cotton,  Truck,  and  Forage  Crop  Disease 
Investigations,  conducted  laboratory  tests  with  various  fungi  associated  with 
ir.elon  decay  in  the  field,  but  secured  no  decay  except  with  Diplodia.  Infec- 
tion was  not  secured  with  Diplodia  without  wounding  the  nelons.     Stem  treat- 
ment tests  v/ere  nade  v/hich  shov/ed  that  where  treatment  was  properly  applied 
no  decay  resulted:,    A  possible  explanation  of  decay  present  last  season  in 
cars  that  shov/ed  evidence  of  treatnent  was  found  in  the  fact  that  six  hours 
after  inoculation  the  fungus  penetrates  the  sten  to  a  point  where  the  fungi- 
cide paste  is  not  effective.     Very  few  growers  last  season  followed  instruc- 
tions with  regard  to  recutting  the  stem  at  the  tine  of  treatment. 

V/ith  this  disease,  to  a  greater  extent  even  than  v/ith  anthracnose,  the 
field  aspects  are  enormously  magnified  when  market  conditions  are  considered. 
Out  of  nearly  a  thousand  cars  inspected  at  terminal  markets,  G27  or  63/^  were 
badly  injured  through  this  type  of  decay,  the  average  percentage  of  decay 
being  13. 


Blossom  end  rot  (cause  unknov/n) 

Various  fungi  are  known  to  bring  about  this  condition,  and  it  is  sus- 
pected that  weather  blighting  is  also  a  factor  and  that  many  of  the  fungi 
isolated  are  secondary  invaders.    Diplodia  spp. ,?usarium  spp.,  and  Pythium 
sp.  are  reported  by  various  collaborators  as  causal  agents.     The  name,  evi- 
dently, describes  a  general  condition  embracing  several  different  types  of 
disease.    Adams  reports  blossom  end  rot,  not  connected  with  Diplodia,  appear- 
ing August  2  at  Bridgeville,  Delaware.     Valleau  reports  the  disease  as  present 
in  Kentucky.     Taubenhaus  reports  the  disease  as  prevalent  in  Texas,  doing  1% 
damage;    Elliott  places  tne  loss  at  5%  for  Arkansas;     Melhus  states  the  loss 
for  lov/a  is  2%;    and  Hungerford  notes  the  disease  as  present  in  the  Lewiston 
district,  Idaho. 


V/ilt  caused  by  Fusarium  niveum  EFS. 

Fusarium  -.vilt  was  reported  in  1^21  as  unimportant  in  Maryland  and  Miss- 
issippi, as  locally  important  in  Virginia,  'iVest  Virginia,  Korth  Carolina, 
Illinois,  arid  Iowa,  and  as  general  and  important  in  Indiana,  Missouri,  and 
Texas.     It  v;as  very  destructive  in  some  sections  of  Ncrch  Carolina  according 
to  Foster,  but  as  a  rule  infested  soil  has  been  abandoned  for  melon  culture. 
In  v.'est  Virginia  Giddings  states  that  the  disease  was  seen  only  in  the  Ohio 
Valley  where  it  was  more  severe  than  usual,  reducing  the  yield  1%  and  being 
especially  severe  on  light  soils.     The  disease  was  less  severe  according  to 
Gardner  in  central  and  southern  Indiana  because  of  low  temperatures  associated 
with  excessive  rains,  but  nevertheless  it  is  the  limiting  factor  in  water- 
melon growing.     Anderson  reported  it  as  serious  in  some  localities  of  Illinois. 
It  '.vas  reported  by  Melhus  as  local  but  serious  where  it  occurs  in  Iowa. 
Hopkins  considers  the  disease  very  important  in  I/iissouri  and  more  severe  than 
in  the  preceding  year. 

Dates  of  first  appearance  of  v/atermelon  wilt 

May  30.,  Missouri  June  28  Woodford  County,  111. 

June  26  Vincennes,  Indiana       August  8....  Lilburn,  Powhatan  Co.,Va< 
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Other  diseases 

Downy  mildevY  caused  by  Pseudoperonospora  cubensis  (B.  &  C)  Rostow 
was  reported  as  very  inportant  and  general  in  Sussex  and  Kent  Counties, 
Delav;are.     It  first  appeared  at  Delmar  in  July.  (Adams). 

Leaf  bli£;ht  caused  by  ^Iternaria  brassicae  nigrescens  Pegl.  was  report- 
ed by  Adams  as  first  observed  in  Delaware  August  2«     It  was  generally  preva- 
lent but  did  not  develop  serious  infection  as  found  on  cantaloupes. 

Leaf  rot  caused  by  Cercospora  citrullina  Gke.  was  reported  from  Texas. 

Wilt  caused  by  Bacillus  tracheiohilus  EPS.  was  reported  from  Kentucky 
as  severe  in  the  vicinity  of  Lexington.     Raeder  reported  it  as  important  in 
the  melon  grov/ing  regions  of  Idaho ,  causing  a  distinct  wilting  and  killing 
of  the  plants.     Milbrath  states  that  it  is  an  important  factor  in  Los  Angeles 
County,  California,  and  estimates  a  2%  reduction  in  yield  for  the  state. 

Root  rot  caused  by  Rhizoctonia  sp.  was  reported  by  Dana  from  Asotin 
County,  \7ashington. 

Root  knot  caused  by  Heterodera  radicicola  (Greef )  Miill.  was  reported 
by  Milbrath  as  occurring  in  the  Imperial  and  San  Joaquin  Valleys,  California, 
and  causin^2  a  reduction  in  yield  for  the  state  of  .5%* 
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Anthracnose  caused  by  Glome rella  gossypii  (Southw.)  Edg. 

Anthracnose  v/as  reported,  in  general,  as  less  severe  in  I92I  than  in 
the  preceding  year;  the  dry,  hot  weather  of  the  summer  serving  to  restrict 
spread  and  prevent  serious  loss  in  many  areas.    In  North  Carolina  the  dis- 
ease was  said  to  be  common  only  in  the  southeastern  portion,  v/here  rainfall 
v/as  abundant.     In  years  of  abundant  moisture,  anthracnose  is  an  important 
disease  in  the  Delta  section  of  Mississippi,  according  to  Neal,  but  dry 
weather  prevented  its  becoming  so  this  year. 


Table  9G.  Relative  prevalence  of  and  losses  from  cotton  anthracnose, 
as  reported  by  collaborators,  I92I. 


Prevalence  compared  with: 

Percent 

State 

: Importance  1921 

1920 

Av.  year 

Range 

•loss 

Tennessee 

3 

North  Carolina rCommon  in  south- 

Less 

:  east  ; 

South  Carolina 

rModerate 

iMore 

:  Less 

General  ; 

2 

Georgia 

2-5 

Florida 

:  Locally  severe 

Mississippi 

: Unimportant 

:  Less 

:  Less 

:General 

•  3 

Louisiana 

rConsiderable 

: About  same 

: About  same 

.General 

:  2-5 

Texas 

rPrevalent 

:  1 

Arkansas 

:Fairly  important 

;Less 

:Same 

.Mostly  east- 
ern half 

I 
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Dates  of  first  appearance  of  cotton  anthracnose,  1921 

July  8   Summerville,  South  Carolina 

July  20   West  Point,  Mississippi 

Septenber  Scott,  Arkansas 

The  follov/ing  comments  of  collaborators  are  of  interest:  (  See  also 
PI.  Dis.  Bui.  5:  104,  138.  1921). 

Alabama ;    IJext  to  wilt,  most  common  cotton  disease.  (Povah). 

Mississippi :  The  disease  was  not  very  important  because  of  the  dry 
season.  (Neal). 

Louisiana ;    Common  in  many  localities  and  causir^g  the  usual  loss. 
(Edgerton). 

Arkansas ;    Fairly  important;  mostly  in  eastern  half.    Weather  hot  and 
fairly  dry  this  season.  (Elliott). 

According  to  Colin  G.  Welles-^,  anthracnose  appeared  in  the  Philippine 
Islands,  where  it  had  not  previously  been  observed.     The  Colletotrichum  stage 
was  found  on  bolls  of  plants  at  the  College  of  Agriculture,  Los  Bancs.     It  is 
thought  that  strict  quarantine  of  the  College  cotton,  and  careful  seed  se- 
lection will  prevent  the  spread  of  the  disease. 

Literature  cited 

1.  Welles,  Colin  G.    T^/o  serious  plant  diseases  new  to  the  Philippines. 
Philipp.  Agr.  10:  253-254.  Dec.  I92I. 


Wilt  caused  by  Fusariun  vasinf ectum  Atk. 

Wilt  was  reported  as  general  throughout  the  southern  states,  and  seemed 
to  have  caused  slightly  greater  damage  than  in  the  preceding  year.  The  follow- 
ing table  records  the  losses  as  reported  by  collaborators  and  the  quotations 
below  ^ive  additional  data  (see  also  PI.  Dis-  Bui.  5:  IO3,  I37.  I921). 


Table  97*    Relative  prevalence  of  and  losses  from  Fusarium  wilt  of 
cotton,  according  to  collaborators,  I92I. 


Prevalence  compared  with; 

■Percent 

State 

Importance  : 

1920  : 

Av.  year  • 

Ran^e 

loss 

North  Carolina: 

iviost  important: 
disease 

Mo  re  ; 

Uore  i 

Coastal  Plain  : 
and  adjoining: 

10 

South  Carolina 

Important  : 

Abou't  same 

About  same  : 

Southwestern  : 

Mississippi 

.Important  as 
usual 

:About  same 

About  same 

.Rather  general 

Louisiana 

:Considerable 

; About  same 

.About  same 

Sandy  and  up-  : 
,  land  sections 

5 

Texas 

Prevalent 

:  2 

Arkansas 

; Always  impor- 
:  tant 

•  Less 

:Same 

General 

:  .8 
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North  Carolina;    Coastal  Plain  section  and  several  counties  adjoining 
this  section.     Occurred  in  Gc^^o  of  the  fields,  as  much  as  lOC^ 
infection  in  some.    Excessive  transpiration  and  evaporation  due 
to  hot  dry  weather  caused  plants  to  succumb  to  disease.  (Foster). 

Alabai;:a ;     Susceptible  varieties  show  considerable  loss.  (Povah). 

1/lississipoi :     Important  as  usual;  2C^  of  the  fields  infested,  most  in 
any  field  Caused  most  injury  durir^g  June  and  July  when 

plants  were  from  one-third  to  one-half  mature.  (Keal). 

Louisiana :    Considerable  in  sandy  and  upland  sections.   (Edgerton).  k 

Arkansas:     Always  important;  somewhat  less  this  year;  75^"  of  fields 

infested  with  total  infection  in  some.    General;     most  severe  in 
east  and  south  and  on  sandy  soils.    Weather  hot  and  fairly  dry.  J 
(Elliott).  I 

The  followirig  corrirnents  by  collaborators  are  important  in  throv/ing  light  1 
upon  the  present  status  of  the  wilt-resistant  varieties: 

North  Carolina:     Wilt  v;as  reported  on  practically  all  varietic='S  with 
the  exception  of  Dixie  and  Triumph  strains.  (Foster). 

South  Carolina:  Much  of  the  damage  is  done  by  compelling  the  cultivation 
of  the  resistant  varieties  which  in  the  absence  of  wilt  are  less 
desirable  than  some  others.  (Ludwig). 

Mississippi:    Resistant  varieties  used  in  the  hill  section  are  Tricook, 
Lewis  63,  and  Governor  Teal,    \7ebber  49  ^''^^  Express  selections 
are  semi-wilt  resistant  and  largely  planted  in  the  Delta.  (Neal). 

Arkansas :    Express  is  the  most  resistant  of  the  commonly  grown  varieties. 
(Slliott). 

For  a  discussion  of  the  general  situation  in  the  southern  states  as  to 
resistant  varieties,  the  Farmers'  Bulletin  II87  by  V/.  V/.  Gilbert^  should  be 
consulted.    Elliott-^  has  found  recently  that  cotton  wilt  is  seed-borne. 

Literature  cited 

1.  Elliott,  John  A.    Cotton  wilt,  a  seed  borne  disease.  (Abstract) 

Phytopath.  12:  5O-5I.  Jan.  1922. 

2.  Gilbert,  W.  V/,    Cotton  diseases  and  their  control.     U.  3.  Dept. 

Agr.  Farmers'  Bui.  II07,  1-32.  Fig.  I-I8.  March  I92I. 

Angular  leaf  spot  caused  by  Bacterium  malvacearum  EPS. 

This  disease  v/as  reported  in  general  as  less  severe  in  I92I  than  in 
the  previous  year,  but  is  still  considered  a  very  important  disease  in  many 
of  the  states. 

North  Carolina:    A  loss  of  1%  was  caused  by  the  angular  leaf  spot. (Foster ) . 
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South  Oarolrna:  Dry  v/eather  apparently  checked  the  disease  a  great  deal 
in  many  parts  of  the  state.    Faulv/etter •  s  method  of  control  by 
seed  treatment  v/ao  retested  during  the  season  and  found  effective. 
(Lud.vig). 

Iviississipoi ;    About  the  same  importance  as  last  year,  reducing  the 
yield  for  the  state  about  2%.  (Keal). 

Louisiana;     Very  common,  and  in  some  localities  has  caused  consider- 
able shedding  of  the  leaves-  (Edgerton). 

Texas  :     Very  prevalent.     Three  percent  loss.  ( Taubenhaus ) . 

Oklahoma ;    Considering  the  whole  loss  to  stand  and  to  leaves  in  their 
relation  to  yield,  I  believe  the  loss  to  be  over  5%*  (Stratton). 

Arkansas :     less  prevalent  than  last  year,  reducing  the  yield  2fj.  Sul- 
phuric acid  delinting  gave  complete  control.  (Elliott). 

For  report  on  seed  treatment  see  the  article  by  ludwigl. 
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Root  rot  caused  by  Qzonium  omjiivorum  Shear 

Ozonium  root  rot  was  reported  in  1921  to  the  Plant  Disease  Survey  only 
from  Texas,  -.rhere  it  v/as  very  prevalent,  causing  a  loss  of  2C^,  according  to 
Taubenhaus.     Tliis  disease,  v/hich  is  commonly  reported  as  most  severe  on  all 


Fig.  83.  Distribution  of  Ozonium  orraiivorum  on  cotton,  according  to 
records  of  the  Plant  Disease  Survey,  I903-I92I-     Each  dot  represents  a  county 
from  which  the  disease  has  been  reported- 
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blaclc,  waxy  limestone  soils,  is  probably  widespread  in  the  southern  tier  of 
states  v/est  of  the  Mississippi  on  other  soil  types  as  well.     Its  distribution 
SO  far  as  the  recoi^ds  of  the  Plant  Disease  Survey  are  concerned  is  given  in 
the  accompanying  map  (Pig.  83),  v/ith  the  hope  that  this  charting  v/ill  en- 
courage close  observation  of  present  limits  and  of  relations  to  soil  types 
in  order  that  fuller  knowledge  of  the  potentialities  of  the  disease  may  be 
had. 


Other  diseases 

Ascochyta  bli.ght  caused  by  Ascochyta  gossypii  Sydow.     This  disease  was 
reported  in  Supplement  iG:  259-  1^20,  as  due  to  Phoma  sp.,  but  determinations 
of  Arkansas  material  made  by  \'J.  B.  Grove  of  Birmingham  University,  England, 
and  comparison  v/ith  authentic  specimens  of  Ascochyta  gossypii  have  shown 
that  the  causal  organism,  is  the  latter  fungus.     In  I92I  the  disease  began, 
in  June,  to  cause  considerable  damage,  but  v/cs  chec]:ed  by  dry  v/eather,  so 
that  it  was  much  less  important  than  in  the  preceding  year,  and  caused  only 
slight  loss. 

Elliott,  J.  .4..     A  new  Ascochyta  disease  of  cotton-    Arkansas  Agr. 
Exp.  Sta.  3ul.  176:  1-18.     Illus.  April  I922. 

Leaf  spot  caused  by  Cercospora  gossypina  Cke.  was  reported  as  doing 
slight  damage  in  South  Carolina  and  Texas. 

Areolate  cotton  mildew  caused  by  Ramularia  areola  Atk.  v/as  reported 
October  5  following  heavy  rains  in  Alabama.  (povah). 

Rust  caused  by  Aecddlum-  gossypii  E.  a  E.  v/as  reported  as  present  in 
Hopk  ins  G  ounty ,  Texa  s .  ( Taub  Oiihau  3  )  , 

Black  rust  attributed  to  Alternaria  sp.  v/as  reported  from  Arkansas  as 
com.pletely  defoliating  cotton  foTiowing  angular  leaf  spot.  (Elliott). 

Boll  rot,  caused  by  various  fungi,  was  reported  froi;.  South  Carolina 
and  Arkansas  as  doing  slight  damage,     Diplodia  gossypina  Cke.  v/as  definitely 
reported  by  Edgerton  as  causing  about  2^0  damage  in  Louisiana. 

Rhizoctonia  rot,  "sore  shin",  caused  by  Rhiz.octonia  sp.  v:as  reported 
as  doing  slight  damage  in  Texas  and  Arizona. 

Bacterial  wilt  caused  by  •BQ'ei-i'i'Ws''^solanacearum  EPS.  v/as  artifically 
induced  on  young  cotton  seedlings.     (See  Smith,  E.  P.  and  G.  H.  Godfrey. 
Bacterial  v/ilt  of  castor  bean  (Ricinus  communis  L- ) .  Jour.  Agr.  Res.  21;  255- 
261.  1921).     Older  plants  were  resistant,  hov/evtr. 

Wilt  of  unknov/n  cause  v/as  reported  by  ludv/ig  as  present  in  Oconee 
County,  South  Carolina,  first  seen  July  21  at  V/alhalla.     The  trouble  is 
different  from  the  ordinary  wilt. 

Root  knot  caused  by  the  attacks  of  Heterodera  radicicola  (Greef )  Miill- 
v/as  reported  from.  North  Carolina  (common,  1%  dam.age  -  Poster),  South  Carolina 
(im.portant    -  Iudv;ig),  Mississippi  (unimportant  -Neal),   Louisiana  (slight 
loss  -  Edgerton),  Arkansas  (ifo  loss  -  Elliott),  and  Texas  (l^t  loss  -  Taubenhaus 

Potash  hunger  v/as  i-eported  as  occasional  in  North  Carolina,  and  as 
rather  more  common  tha.n  usual  in  South  Carolina  due  to  a  tendency  to  slight 
use  of  fertilizers  during  the  period  of  depression.     In  Louisiana,  Mississippi, 
and  Texas  this  form  of  trouble  was  not  noticeable,  but  on  poor  soils  in  Ark- 
aiisas  it  v/as  reported  as  fairly  important,  reducing  the  yield  for  the  state 
by  2%.  (Elliott). 
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Mosaic  (cause  undetermined) 

E.  V/.  Brandes  of  the  Office  of  Sugar  Plant  Investigations  gives  the 
follov/ing  suKaary  of  the  mosaic  situation  in  1^21: 

"Sugar  cane  mosaic,  according  to  authoritative  infoiTnation  in  the 
Office  of  Sugar  P.Tant  Investigations  is  present  in  Java,  Egypt,  Hav/aii, 
Porto  Rico,  Santo  Doningo,  Virgin  Islands,  Nev/  Guinea,  Philippines, 
Trinidad,  Jamaica,  Barbados,  United  States,  China,  r^rgentina,  Cuba, 
in  short  in  all  the  sugar  producing  districts  of  the  world  with  the 
possible  exception  of  India  ^"01*  which  no  authoritative  reports  exist. 
The  distribution  in  the  United  States  is  restricted  to  Louisiana,' 
Alabama,  Georgia,  Florida,  and  Ivlississippi.     The  distribution  in 
Mississippi  is  based  on  reports  of  the  Mississippi  Plant  Board  which 
for  the  most  part  shov/  the  same  counties  as  recorded  last  year.  A 
report  from  L.  E.  Miles  on  August  I5  shov/s  the  mosaic  to  be  found  at 
present  on  111  properties  of  the  GoO  properties  inspected.  Inspections 
have  been  made  in  45  counties  and  infections  have  been  found  in  16. 
^t  present  mosaic  infection    is  still  known  to  occur  in  12  counties; 
namely,  Harrison,  George,  Greene,  Jackson,  Lamar,  Lauderdale,  Jtarion, 
Pearl  River,  Pike,  Stone,  Hancock,  and  Warren.     The  difference  in 
records  of  1^21  and  those  of  1^20  represents  the  eradication  work 
being  attempted.     The  distribution  in  Florida  is  the  same  as  last  year. 
The  distribution  in  Alabama  is  restricted  to  Baldwin  County." 

The  report  by  states  is  as  follows: 

Georgia ;  Sugar  cane  mosaic  is  knov/n  to  occur  in  Pi-ook?;,  Dnoatur,  Gi-ady, 
I'itchell,  and  Thomas  Counties.  (Brandes). 

Tnc-  effects  of  the  extremely  dry  weather  have  m.asked  the 
tnosaic  so  as  to  pre\'ent  accurate  estimates,  but  the  crop  is 
turning  out  4^  to  ^^f-  of  normal.  (Vv'right) . 

Mississippi:     The  attempt  made  by  the  State  Plant  Board  to  control  the 
disease  by  roguing  has  resulted  in  failure  because  of  the  dif- 
ficulties in  the  way  of  secondary  infections.     The  only  hope  of 
control  is  in  immune  varieties.  (Keal) . 

Louisiana;     Tne  distribution  in  Louisiana  is  the  same  as  last  year 

with  the  exception  of  reports  of  the  disease  from  V;est  Feliciana 
and  St.  Johns  Parishes.     The  disease  has  spread  so  rapidly  that 
it  is  present  in  practically  all  parts  of  the  sugar  belt.  In 
the  Bayou  Teche  district  v;hich  is  the  last  to  become  infected 
and  which  comprises  the  western  portion  of  the  sugar  belt,  the 
infection  is  yet  mostly  scattering,  but  in  some  places  as  high 
as  ICfo.    V/e  have  no  information  on  the  loss  caused  by  this  dis- 
ease though  we  are  convinced  that  it  is  not  so  high  as  was  predict- 
ed.    There  v;ere  some  excellent  yields  from  fields  of  nearly  lOCfc 
infection-  (Edgerton). 
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Porto  Rico;  Generally  prevalent,  injuring  the  crop  in  very  variable 
proportions.  Treatment  consisting  of  elimination  through  seed 
selection  and  eradication  has  given  excellent  results*  For  all 
practical  purposes  there  is  little  difference  in  the  resistance 
of  canes  here.  The  Uha  is  the  only  iramune  cane  we  know.  Grov/ers 
arc  less  concerned  about  it,  because  they  know  they  can  hold  it 
in  check  and  that  its  damage  to  cane  is  not  as  great  as  thought 
at  first,  (ivlatz) . 

New  v/ork  by  Brandos-'-  on  sugar  cane  mosaic  in  transferring  the  disease 
to  related  plants  such  as  corn  and  numerous  wild  grasses  is  considered  very 
significant  in  relation  to  control  measures.    Comparison  also  should  be  made 
with  the  reports  on  corn  mosaic  in  the  current  Supplement  on  diseases  of 
cereals,  in  which  the  work  of  Kunkel^  on  a  possible  causative  agent  of  the 
mosaic  disease  of  corn  is  discussed. 
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Fiji  disease  (cause  undetermined) 

Interest  in  this  disease  has  continued.     Its  known  distribution  has 
been  increased  by  the  discovery  of  its  presence  in  another  island  of  the 
Philippine  ^roup.    The  follov/ing  letter  from  H.  Atherton  Lee,  December  6,  I92I, 
is  worthy  of  xiote: 

"V/e  have  found  Fiji  disease  distributed  in  the  Island  of  Negros 
beyond  the  possibility  of  isolation.     It  has  also  been  found  in  the 
Island  of  Mindanao  although  we  believe  that  we  have  entirely  eliminated 
it  from  that  country  for  the  time  being.     The  spread  of  the  disease 
would  indicate  that  there  is  some  aerial  method  of  transmission  of 
the  disease  for  long  distances." 

The  follov/ing  references  bring  the  scientific  and  trade  comments  on 
this  disease  to  date: 

Anonymous.    Mindoro  comments  on  Fiji  disease.  Sugar  Cent,  and  Plant. 

iJevfs.  2:  I27.  April  I92I. 
Ashby,  S.  P.     The  Fiji  disease  of  sugar  cane.  Agr.  News.  20:  174-175* 

May  28,  1921. 

Lyon,  H.  L.     Tliree  major  cane  diseases;  mosaic,  sereh,  and  Fiji  dis- 
ease.   Bui.  Exp.  Sta.  Hav/aiian  Sugar  Plant.  Assn.  Bot.  Series  3: 
1-43,  August  1921, 

Medalla,  M.  G.    Fiji  disease  of  sugar  cane  in  the  Philippine  Islands. 
Phytopath.  11:  25I-252.  Jan.  I92I. 


SUGAR  CAIJE  -  Fiji  disease 


389 


Medalla,  M.  G.  and  G.  M.  Reyes.    Fiji  disease  of  sugar  cane.  Philipp. 
Farmer  7:  3.  Jan.  I521. 

Reinking,  Otto»  Fiji  disease  of  sugar  cane-  Sugar  Centr.  and  Plant 
IJews  2:  94-102.  Mar.  I52I. 

  A  Fiji  disease  of  sugar  cane.  Sugar  Centr.  and  Plant 

revs  2:  41.  1921, 

A  Fiji  disease  of  sugar  cane  in  the  Philippine  Islands. 


Phytopath.  11:  334-337.  pi.  xv-xvi.  Aug.  I92I.  (Dec). 


Gunming  caused  by  Bacterium  vascularum  (Cobb)  EFS. 

Matz  reports  an  increase  of  J>OC^i  in  prevalence  of  this  disease  in 
Porto  Rico,  altliough  the  percentage  of  the  crop  injured  was  small.    Good  re- 
sults have  follov/ed  the  use  of  resistant  varieties  along  with  eradication  of 
diseased  plants.     Susceptible  varieties  are  the  Otaheite,  5-  37^'  Calaucana, 
Crystalina,  and  Rayada,     The  original  area  of  infection  has  been  extended 
from  15  kilometers  to  ^0  kilometers  at  present.     A  strong  campaign  of  eradi- 
cation was  v/aged  last  ye:-r  and  partial  success  v/as  ootained,  but  it  is  dif- 
ficult to  get  rid  of  the  disease.     Tl-ere  is  one  kind  of  cane  grov/n  mostly 
by  small  farmers,  known  as  Otaheite  =  Bourbon  =  lahaina  =  Native  \7hite,  which 
possesses  as  much  relation  to  gumming  as  the  rat  has  to  bubonic  plague.  With 
out  this  cane  the  disease  can  be  eliminated  by  the  use  of  healthy  seed  even 
from  such  slightly  resistant  canes  as  Crystalina  and  Rayada. 
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Root  disease  caused  by  Plasmodiophora  vascula rum  riat2< 

A  report  from  Porto  Rico  by  J.  Matz  indicates  that  this  dice:.se  has 
greatly  increased  in  prevalence.    In  this  terriotry  healthy  seed  and  frequent 
cultivation  are  being  used  as  means  of  combating  the  disease,  it  not  being 
knov/n  yet  whether  there  are  any  resistant  kinds-     The  disease  has  been  found 
very  prevalent  on  the  north  coast  as  well  as  on  the  south  coast.  Matz 
states  that: 

"It  is  the  most  serious  disease  of  sugar  cane  here,  it  actually 
kills  half  grov.'n  canes  producing  a  dry  top  rot.     There  are  no  strik- 
ing symptoms,  only  stunting  of  cane  and  failure  of  crop.     I  cannot  say 
that  the  disease  is  spreading,  we  simply  learn  more  about  its  distri- 
bution.    It  h~:S  been  here  for  years.     It  has  been  found  in  Barbados 
according  to  a  communication  from  J.  R.  3ovel,  Director  of  Agriculture 
of  Barbados." 


The  follov/ing  extract  of  a  letter  from  Dr.  Matz  of  January,  1922  dis- 
cusses more  fully  the  Barbados  situation: 
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"I  wish  to  call  your  attention  to  the  fact  that  Plasinodioph  jra 
va sou la rum  has  been  found  this  year  at  Barbados.     They  received 
froiT!  here  a  mounted  section  of  infected  cane,  on  a  slide,  and  have 
soon  after  discovered  the  presence  of  the  organism  in  their  canes. 
This  indictites  tliat  the  disease  is  present  in  other  coimtries  v/here 
sugar  cane  is  grown." 
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Downy  mildew  caused  by  Sclerospora  sacchari  Miyake 

A  Sclerospora  disease  on  sugar  cane  and  related  grasses  has  been  re- 
ported from  the  Philippines  by  Lee  and  Medalla-  under  the  name  of  stripe 
disease,  the  organism  concerned  probably  being  Sclerospora  sacchari.  The  dis- 
ease was  found  in  April,  I92I  in  a  field  of  a  Pormosan  variety  in  Rizal  Province, 
luzon,  v/hich  had  been  introduced  by  a  firm  of  Japanese  growers  in  I92O.  It 
was  not  found  in  fields  of  native  cane  nearby.     Since  _S.  philippinens is  has 
not  been  inoculated  into  sugar  cane,  and  has  not  been  found  in  natural  in- 
fections in  fields  of  sugar  cane  near  badly  infected  maize,  the  evidence  is 
strongly  suggestive  of  the  introduction  of  the  sugar  cane  downy  mildev;, 
_3.  sacchari,  from  Formosa,     The  infected  fields  were  plowed  up,  the  stubble 
burned,  and  the  land  fallov^ed,  and  steps  were  also  taken  to  trace  any  seed 
cane  emanating  from  the  affected  fields.     It  is  thought  possible  that  the 
disease  may  be  entirely  eradicated  in  the  Islands. 

For  a  discussion  of  the  present  situation  of  sugar  cane  downy  mildew 
in  the  Philippines,  see  the  article  by  W.  H.  Weston^.     Reference  should  also 
be  made  to  the  report  of  weston^  in  the  Journal  of  Agricultural  Research. 

'■SclerosTjOra  sgon^taoe^,  t,ne  more  recently  discovered  form,  occurs 
in  the  Islands  of  Cebu,  bohol,  and  Leyte,  v/here  it  was  found  on  the 
wild  grass  ( Sacoharum  spontaneum)  L. ) ,  on  sugar  cane  (Saccharura  off ici- 
arum  L. ) ,  ana  on  maize  (Zea  mays  L. ) .     Sclerospora  philippinensis , 
the  species  first  recognized,  occurs  in  the  Island  of  Luzon,  where 
it  was  found  on  maize, : teosinte  (Suchlaena  luzurians  Schrad.),  and 
sorghum  (i-jndropogon  sorghum  (L.)  Brot. )." 
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Kew  and  little  JcnovTn  diseases 

Philippines :    H.  Atlierton  Lee  reports  several  sugar  cane  diseases  of  con- 
siderable importance: 

Sclerotial  banded  disease  reported  by  Eutler  in  India  is  very 
conmon  throughout  the  Philippines,  especially  on  native  varieties. 
First  reports 

Leaf  spot  caused  by  Pestalozzia  fuscescens  Sorau'er  var.  sacchari 
was  found  on  native  varieties  in  Jolo  and  Sulu.     First  report. 

Red  vascular  disease  on  H  IO9  cane  in  Hegros,  occurring  sporadical- 
ly, similar  to  a  trouble  shown  by  K.  L.  Lyon  at  Olaa  in  Hav/aii.     It  is 
different  from  3ereh  accordirig  to  Lyon.    In  the  Philippines  there  are 
considerable  possibilities  of  this  disease  causing  damage. 

Ring  spot  caused  by  Leptosphaeria  sacchari  Breda  de  H.  is  comrrion 
on  Kegros  Purple  cane.  First  report. 

Root  disease  caused  by  Ae^inetia  indies  (I'lov/ering  plant).  Very 
serious  in  laguna  and  Batangas  Provinces.  Trie  disease  is  not  apparent 
until  the  cane  is  full  grov.'n  and  does  not  visibly  harm  the  cane  or 
cause  it  to  appear  abnormal,  however,  the  sugar  content  is  reduced 
to  a  very  small  proportion  of  that  of  normal  cane.     This  disease 
should  certainly  not  be  allov/ed  to  enter  into  Hawaiian  plantations 
or  any  other  country  in  the  v/estern  hemisphere. 

Other  countries: 

3triga  root  pcrasite.  cases  of  parasitism,  by  a  flov/ering  plant 
( Striga  densif lora  Bonth. )  and  Striga  euphrasioides  3enth. )  on  sugar 
cane  and  sorghvira  are  described  by  Luthra,  J.  C.     Striga  as  a  root 
parasite  of  sugar  cane.  Agr.  Jour.  India  lo:  519-523*  1921«  • 

S oh i z oph y Hum  c ommun e  Fr.  is  reported  as  a  parasite  on  sugar  cane 
by  Vincens,  Francois.    Parasitisme  du  Sch i 2 o ph y Hum  commune  Fries  sur 
la  canne  a  sucre.  Bui.  ^^gr.  Inst.  Sci.  Saigon  3:  65"^^*  1921- 

Frog  hopper  blig;ht  is  reported  from.  Trinidad  by  C .  B.  V.'illiams. 
In  this  disease  the  attack  by  frog  hopper  is  most  important,  although 
the  loss  is  aggravated  by  root  disease  (Marasnius).  ('.dlliams,  C.  3. 
Report  on  the  frog  hopper  blight  of  sugar  cane  in  Trinidad.  Mera- 
Dept.  ;.gr.  Trinidad  &  Tobago  1:  I70,  I92I. 

Sereh  disease  of  sugar  cane  is  discussed  fully  by  H.  L.  Lyon  and 
is  compared  \.'ith  mosaic  and  Fiji  diseases.  (Lyon  H.  L.     Three  major 
cane  diseases;     mosaic,  sereh,  and  Fiji  disease.  Bui.  Exp.  3ta. 
Hawaiian  Sugar  Plant.  Assn.  5ot.  Series  3:  l-43»  August  I921).     In  this 
report  it  is  brought  out  that  its  reported  occurrence  in  Hav/aii  in 
1920  by  v/alter  Maxv7ell  was  erroneous,  the  disease  in  question  was 
probably  mosaic  but  possibly  Fiji  disease. 

Other  diseases 

Red  rot,  caused  by  Colletotrichum  fa  lea  turn  V.'ent.  was  reported  as  very 
severe  in  Florida,  the  severity  being  traceable  to  seed  of  low  quality  com- 
ing from  areas  where  red  rot  is  prevalent.     The  first  reports  were  received 
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February  10  from  Bradentovm,  "During  the  recent  County  Agent  meeting  all 
agreed  that  red  rot  is  the  worst  disease  of  sugar  cane  in  this  state."  (Surge 
Keal  of  Mississippi,  reports  a  damage  of  5%  in  a  twelve  acre  field  in  Pearl 
River  County.    Edgerton,  in  Louisiana,  reports  moderate  amount  of  the  disease 
which  does  its  damage  by  reducing  the  sucrose  content.    H.  A.  Lee  states  that 
the  red  rot  fungus  has  been  found  in  Pampanga  Province,  Philippines,  causing 
leaf  injury  but  never  causing  red  rot  of  the  cane» 
Recent  literature 

Edgerton,  C.  vT.  and  C.  C.  Moreland.    Fungi  and  cane  germination. 

Sugar  23:  lG-17.  Jan.  ig21. 
Venkatarayan,  S.  V.    Red  rot  of  sugar  cane.    Mysore  Agr.  Calendar 
1921. 

Root  rot  caused  by  Marasmius  plicatus  V/ak.  and  other  fungi.  Consider- 
able loss  from  this  cause  all  over  the  sugar  belt  in  Louisiana  v/as  reported 
by  Edgerton.  (See  also  Edgerton,  C.  V/.  and  C.  C.  Moreland.  Fungi  and  cane 
germination.     Sugar  23:  1G-I7.  Jan.  I521). 

Root  rot,  caused  by  Pythium  butleri  Subramaniam,  is  reported  by 
Carpenter-^ . 

"1.  The  Pythium-like  fungus  previously  reported^  as  an  active 
factor  in  the  root  rot  disease  of  cane  (Lahaina  disease)  is  morpho- 
logically identical  with  Rheosporang ium  aphanodermatus  Edson  and 
Pythium  butleri  Subramaniam. 

"4»  The  writer  considers  that  the  cane  fungus  manifests  a  type 
of  diplanetism  in  the  asexual  stage  allied  to  that  in  the  conidium- 
producing  pythium,  and  prefers  to  classify  it  in  the  genus  Pythium 
rather  than  in  Edson 's  new  genus  Rheosporangium." 
Literature  cited 

1.  Carpenter,  C.  M.  Morphological  studies  of  the  Pythium-like 

fungi  associated  with  root  rot  in  Hawaii.    Hawaiian  Sug. 
Plant.  Assn.  Sxp.  Sta.  Bui.  3:  59-65.  Aug.  I92I. 

2,    Preliminary  report  on  root  rot  in  Hawaii. 

Hawaiian  Agr.  Exp.  Sta.  Press  Bui.  54* 

  Pythium  in  relation  to  Lahaina  disease  and 

pineapple  wilt.  Hawaiian  Plant.  Record  23:  142-I74.  1920. 

Root  rot  cavised  by  Rhizoctonia  grisea,  is  reported  from  Porto  Rico 
by  Mata.  (Matz,  J.    Investigations  of  root  disease  of  sugar  cane.  Jour.  Dept. 
Agr.  Porto  Rico.  4^:  28-4O0  Jan.  I920) . 

Iliau  caused  by  Gnomonia  iliau  Lyon  was  reported  by  Edgerton  as  of 
slight  importance  in  Louisiana  this  year.  It  causes  a  stunting  and  death 
of  the  s talks - 

Poor  germination  of  "seed".     "A  great  many  different  fungi  are  found 
on  seed  cane  but  the  more  abundant  or  more  serious  ones  are  C olletotr ichum 
fa  lea  turn  V/ent.,  Melanconium  sacchari  Massee,  Gnomonia  iliau  li/on,  Marasmius 
plicatus  V/ak.,  Thielaviopsis  parad;>:a  (Pe  Seyn)  von  Hohn,  and  species  of 
Fusarium  and  Scopularia."     (Edgerton,  G.  V/.  and  C.  C.  Moreland.  Fungi  and 
cane  germination-  Sugar  23:  l6-17«  Jan.  I921) . 

Leaf  sheath  disease  caused  by  Sclerotium  rolf sii  3acc.  v;as  reported  as 
common  in  Porto  Rico,  causing  decay  of  leaf  sheaths  and  adjacent  portions  of 
cane  stalk  of  Grystalina  cane.  (Matz). 
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Leaf  blight  caused  by  Cercospora  baticola  Sacc 

Leaf  bli^'.it  './as  in  v^JZO  oS  slight  importance  in  the  niajority  of  beet 
-ro-^/in^  districts  of  the  United  3tates.     In  1921  v;ith  higher  tenperatures , 
earlier  season,  bi'i3ht  days,  and  x'airly  v'ell  distributed  rainfall  at  the  end 
of  the  season,  this  disease  caused  grave  loss  in  many  of  the  beet  j:rov/in5  sec- 
tions, especially  I'.ichigan  and  the    Arkansas  Valley  in  Colorado.    In  liichi^nn 
the  disease  is  corxionly  of  "but  slieiht  importance,  but  in  I92I  it  reduced 
tonnage  and  sugar  coiitent  belov;  the  point  01  profitable  nianufac L,ure,  according 
to-StateEKats  made  by  agriculturists  of  tl.e  factories,  v/ho  place  f-e  loss  at 
betv/een  tv/o  and  three  millions  of  dollars.  (Coons).     In  the  Ar:;rnsas  Valley 
of  Colorado  3ofj  of  the  fields  v/ere  affected  and  some  fields  shov.'ed  betv/een 
55  -i'-^  lOCf;  infection.     "Ihis  disease  is  very  prevalent  in  one  of  the  large 
suyar  beet  sections.     Ic.  !»as  caused  a  heavy  loss  in  this  section  f.-is  year, 
and  the  grov/ers  are  very  mch  concerned  about  control  measures.  It  has  been 
prevalent  for  several  years,  but  this  year  there  has  been  the  greatest  Idss." 
(Learn).    Ohio,   Wisconsin,  leva,  and  iiouth  Dakota  report  slii^ht  losses. 
Indiana  reports  the  disease  as  much  worse  and  probably  reducing  the  yield  for 
the  state  by  1%,  (Gardner).     Z\e  Utah  situation  presents  some  interesting 
features.     Tne  disease  is  known  from  the  Utah  and  Cache  Valleys  and  '.vas  seen 
on  an  area  about  200  acres  in  extent,  but  doinj  slight  damage,  hov/ever.  (pack). 

Curly  top  (cause  undetermined) 

Curly  top  was  reported  from  Utah,  Idaho,  and  '••ashing ton,  but  probably 
existed  throughout  its  general  Icnown  range  of  v/estern  states,  which  coincides 
with  the  known  range  of  the  sugar  beet  leaf-hopper,  Eutetix  tenella. 

The  follov/ing  reports  01  disease  losses  are  important: 

Utah;     Less  prevalent  than  last  year,  found  in  IC^l  of  the  fields,  af- 
fecting on  an  average  lyc  of  the  plants  and  reducing  the  yield  l/o. 
Knov/n  from  the  Cevier,  Sampete,  Utah,  Salt  Lake,  and  Cache  Valleys. 
Pirst  seen  in  June  in  Centerfield,  but  doing  its  greatest  damage 
in  early  and  mid-summer,  (pack). 

See  also  corxient  on  effect  on  seed  production  in  Plant  Disease 
Bulletin  5:  I39.  Move:r:oer  1,  1^21 . 

Idaho:     Very  important,  canraon  in  sugar  best  sections.     ''It  has  beco:.;c 
clearly  evident  this  year  in  several  cases  that  stecklings  infect- 
ed with  curly  top  will  not  produce  any  amount  of  seed.     Total  loss 
of  seed  selections  hove  resulted  in  same  cases."  (Hungerford) . 

liore  prevalent  than  last  year  causing  a  total  loss  on  2,b97 
acres  and  a  2^%  loss  on  10,783  acres,  reducing  the  yield  for  the 
state  12.5/0.     The  geographical  distribution  is  in  the  Lov/er  Snake 
River  Valley,  especially  around  Twin  Palls,  Burley,  and  liinidoka- 
Pirst  seeA  in  liay  at  filer.  (Pack). 

; /ashing ton;  Crop  loss  on  sugar  beets  estimated  at         (Meald  and  Dana). 
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Galxfornia    Some  promising  types  of  sugar  beets  resistant  to  curly  top 
are  being  grown  at  isolated  places  tliroughout  Riverside  County. 

Coniparison  of  kno^m  distribution  of  the  curly  top  leaf-hopper  and  curly 
top,  as  shov/n  by  S-  D.  Ball  in  Utah  Station  Bulletin  155»  Gjakes  it  very  evi- 
dent that  distributional  studies  of  both  insect  arxl  the  disease  should  be 
vigorously  pushed,  along  v/ith  intensive  study  of  factors  governing  regional 
distribution,  in  order  that  adequate  protection  may  be  given  other  beet  areas. 
Dr.  Ball  also  calls  attention  to  the  possibility  of  cycles  of  the  insect  and 
waves  of  disease.     "I  v/ould  like  to  call  your  attention  to  page  34  (Loc.  cit.) 
for  a  time  distribution  of  attacks  v/luch  very  strongly  suggests  that  the  four- 
year  troLibles  that  they  have  been  having  in  California  and  the  v/estern  country 
generally  are  another  cycle  of  increase  which  will  be  rapidly  follov/ed  by  a 
decrease. " 

'•From  all  information  that  I  have,  there  has  been  no  extension  of  dis- 
tribution recorded  except  that  the    leaf-hopper  has  been  seen  in  one  place  on 
the  alkali  plants  on  the  shores  of  v/estern  Florida,  probably  a  drift  from 
Texas.  (E.  D.  Ball). 


Root  rots 

Root  rot  caused  by  Phoma  betae  (Oud.)  Prank.     This  disease  was  reported 
as  producing  either  no  loss  or  very  slight  loss  in  Indiana,  V/isconsin,  Colo- 
rado, and  Washington.    In  several  other  states  loss  v/as  important. 

Utah;    More  severe  than  last  year,  causing  a  reduction  in  yield  to 
the  state  of  8fi.    Blighting  of  the  top  (leaves)  and  finally  a 
root  rot  occurs.    V/as  present  throughout  the  state,  but  especial- 
ly severe  in  Cache  and  Box  Elder  Counties*    First  recorded  July  8 
at  Logan.     The  estimate  of  loss  is  not  based  upon  definite  data 
gathered  from  the  entire  state,  but  from  studies  made  primarily 
in  Cache  and  Box  Elder  Counties-    Allowances  were  made  for  the 
small  amount  of  disease  in  other  beet  grovdng  districts.  Twenty 
percent  loss  probably  occurred  in  Cache  County.  (Richards). 
(See  also  Plant  Disease  Bulletin  5:  I40,  Nov.  1,  I92I). 

Idaho:    More  prevalent  than  last  yeai-,  being  important  in  southeastern 
Idaho  around  Bear  lake,  Minidoka,  Twin  Palls,  and  Madison 
Counties.  (Raeder). 

Michigan:    Root  rot  and  leaf  spot  are  becoming  more  manifest  in  this 

territory  each  year,  the  percent  of  loss  depending  on  the  weather 
conditions.    The  crop  in  this  immediate  territory  tliis  past  year 
yielded  only  six  tons  to  the  acre  as  compared  V7ith  a  ten-year 
average  of  ten  tons  per  acre.    Of  tliis  6fP/o  loss  in  tonnage,  I 
attribute  25%  to  root  rot.    I  base  this  on  counts  of  thousands 
of  plants  that  I  made  in  representative  commercial  fields.  This 
direct  tonnage  loss  vms  increased  15%  by  leaf  spot  which  defol- 
iated many  of  the  pL^nts  which  resisted  many  of  the  attacks  of 
root  rot. 

The  fact  that  the  average  sugar  content  of  all  the  beets  in 
this  territory  has  also  been  greatly  reduced  is,  in  my  judgment, 
largely  due  to  both  the  above  diseases.     The  average  sugar  content 
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of  the  cossettes  of  the  Blissfield  Plant  is  13fc,  as  compared 
to         for  a  ten-year  average. 

I  am  unable  to  determine  the  percentage  of  this  sugar  content 
loss  which  is  attributed  to  each  of  the  diseases  under  discussion. 
Both  the  diseases  retard  the  norrr.al  functioning  of  the  plant. 
The  leaf  spot,  by  defoliating  the  plants,  retards  the  storage 
of  sugar  and  depletes  the  amount  previously  stored  in  growing 
new  leaves.    Root  rot  entirely  destroys  a  large  percentage  of 
the  beets  and  many  of  the  plants  that  do  survive  the  disease 
have  malformed  roots  incapable  of  the  storage  «f  a  normal  amount 
of  sugar.    Another  factor  of  loss  in  root  rot  is  the  fact  that 
in  many  cases  the  entire  planting  is  lost,  requiring  replanting, 
even  the  second  and  third  planting  resulting  in  the  entire  loss 
of  the  crop  or  a  diminished  stand.     The  diminished  stand,  the 
extra  amount  of  seed  required  for  replanting,  the  additional 
cost  of  labor  in  refitting  the  ground,  the  diminished  yield 
caused  by  the  late  planting  occasioned  by  the  loss  of  the 
previous  planting,  are  all  factors  of  loss.     (Letter  to  Dr.  C  0- 
Tov/nsend,  3ugar  Plant  Investigations,  from  V/.  H.  Burns,  Agri- 
culturist, Su^ar  Plant  Investigations,  r.lissfield,  Michigan, 
January  I7,  1922) . 

Rhizoctonia  rot  (other  organisms  may  be  associated)  caused  considerable 
loss  in  Indiana  (Gardner),  10~2%  loss  in  some  Iviichigan  fields  (Coons), 
sometimes  common  and  destructive  in  Iowa  (Melhus),  rather  serious  in  Cache 
County,  Utah,  ^cut  less  than  in  I92O,  producing  dry  rot  canlcer;    known  for 
Cache,  Davis,  and  Webber  Counties,  but  first  seen  July  I5  at  Cornish. (Richards ) , 
slight  damage  also  reported  by  D.  A.  pack  from  the  Dear  River  Valley,  Utah, 

Root  rot  (undetermined).    Root  rot  taking  the  form  of  dan^ing-of f  or  a 
rotting  of  the  main  root  with  half  grov/n  beets  was  reported  as  very  serious 
in  Indiana,  iviichigan,  V/isconsin,  Utah,  and  Idaho,    iieavy  rains  at  time  of 
thinning  operation  and  before  seem  associated  in  Indiana  where  the  loss  for 
the  state  is  estimated  at  5fb.    First  seen  June  1  in  Allen  County.    Fort  Vfeyne 
records  show  that  it  rained  May  23,  2d,  25,  26,  27,  28,  51,  June  2,  ?-nd 
(Gardner) . 

Iviichigan ;     Poor  stand  common  in  many  sections  where  beets  seminglj' 
outgrew  primary  damping-Off.    Flagging  occurred  in  July  and 
August  due  to  blackened  tap  root  and  inability  -to  stand  drouth 
conditions.     Trouble  was  seen  to  be  much  worse  where  beets  fol- 
4  lowed  beets  or  clover  and  of  minor  importance  where  beets  followed 

com.  (Coons). 

Wisconsin:     Stand  of  beets  only  fair.   (Bureau  of  Crop  Estimates  Crop 
Notes,  week  ending  June  25). 

Utah:     Root  rot  of  unknown  cause  was  much  more  severe  than  last  year. 
Twenty-six  percent  of  the  Cache  Valley  acreage  was  infested, 
causing  a  loss  of  approximately  36,CCO  tons  of  beets  and  a  re- 
duction in  yield  for  the  state  of  over  Gfo.     The  spring  v;as  wet 
(2.8  inches  above  normal)  with  summer  and  fall  temperatures 
down.  (Pack). 
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Idaho;    Much  more  severe,  reducing  the  yield  in  the  state  12%.  First 
seen  in  August  at  Sugar  City.     Spring  moisture  v/as  .3^ 
inch  above  normal;    sunxier  and  fall  were  dry.    3oth  spring, 
summer  and  fall  xvere  much  higher  than  normal.  (Pack).     (See  also 
Plant  Disease  Bulletin  5:  I39.  November  1,  I921). 

Alternaria  root  rot  was  reported  as  extremely  prevalent  in  the  Arkansas 
Valley  and  in  Utah,  attacking  in  August,  but  doing  its  greatest  damage  in 
Septenber.  (J.  G.  Lill  and  D.  A.  Pack). 


■  ''-  Other  diseases 

Rust  caused  by  Uromyces  betae  (Pers.)  Tul.  was  reported  from  California 
by  Milbrath  as  doing  slight  injury. 

A  disease  v;hich  reduced  the  leaf  surface,  stunted  the  roots,  and  caused 
premature  death  everywhere  in  Indiana  was  first  seen  August  5       Decatur.  This 
appears  to  be  the  same  trouble  described  by  Cunningham  in  1899  in  the  Botanical 
Gazette  as  a. bacterial  disease.    Specimens  sent  to  Oarsner  and  the  trouble  was 
pronounced  not  to  be  curly  top.  (Gardner). 

Root  knot  caused  by  Keterodera  radicicola  (Greef )  Mull,  was  reported 
by  Milbrath  of  California  as  follows:     "Throughout  the  state  the  loss  can  be 
estimated  at  d^c  as  an  average.     The  range  of  loss  extended  from  a  trace  to  75/^°^ 
in  individual  fields."    Gerald  Thorne  of  Utah  reports  as  follows:  "Quite 
general  in  Davis  County  where  I25  fields  were  infested*     The  total  number  in 
the  state  was  probably  not  less  than  200.     Injury  ranges  from  very  slight  to 
^Ofo  of  the  crop  in  some  small  fields.     Known  for  Salt  Lake,  Cache,  Utah,  Box 
Elder,  V/ebber,  and  Davis  Counties." 

Nematode  injury  caused  by  Heterodera  schachtii  Schmidt  has  infested 
many  of  the  principal  beet  grov/ing  sections  of  Europe  causing  severe  losses. 
First  found  in  western  United  States  about  I5  years  ago.    Since  that  time 
found  in  many  of  tlie  principal  beet  growing  sections  of  Utah,  Idaho,  California, 
and  Colorado.    As  a  result  of  survey  of  tiie  Office  of  Sugar  Plant  Investiga- 
tions, it  is  found  that  infestation  is  spreading  rapidly  and  is  becoming  a 
serious  menace  to  the  sugar  beet  industry  in  some  localities.     (See  Fig.  84). 
At  present  only  about  one- twentieth  of  tlie  sugar  beet  acreage  in  the  United 
States  has  been  inspected  and  it  is  probable  that  many  additional  fields  will 
be  found  when  careful  inspection  is  made.     The  following  summary  of  sugar  beet 
acreage  surveyed  gives  the  present  status: 

Table  98.    Present  status  of  the  sugar  beet  acreage  surveyed. 


State 

Total  acresge 

'  Acreage  infested 

surveyed 

Utah 

24.473 

3,238 

Idaho 

2,096 

515 

Colorado 

7,160 

899 

California  ; 

2.  TO 

Total 

,  7rl«7 

In  figuring  the  infested  acreage,  the  total  areas  of  infested  fields 
are  given.     Since  the  actual  infested  areas  vary  from  a  few  square  rods  to 
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the  entire  field,  it  v;ill  be  conservative  to  figure  the  actual  affected  area 
as  25%  or  1,795  acres.     The  average  loss  because  of  the  infestation  v/ill  be 
not  less  than  six  tons  of  beets  per  acre  or  10,  6d2  tons.    Valued  at  12.00 
a  ton,  the  cash  loss  to  the  grov/ers  alone  was  ,,129,000.     This  was  the  loss 
in  only  the  areas  surveyed  and  it  is  very  doubtful  if  more  than  tv.'o-thirds 
of  the  infested  areas  are  included  in  these  surveys.    I.feny  areas  are  known 
to  be  infested  in  v/uch  no  v.-ork  has  yet  been  done.     (Gerald  Thome  and 
L.  A.  Giddings). 


Fig.  84.    Distribution  of  the  sugar  beet  nematode  in  western  United 
States.     (After  map  by  Thorne,  Gerald  and  L.  A.  Giddir^s,  Farners'  Bulletin 
I24S:  4.  ?eb.  1922} . 

Utah:    Pound  in  Cache,  Eox  I^lder,    'ebber,  Davis,  Salt  Luke,  Utah,  and 
Sampete  Counties.     Actual  infested  acreage  is  placed  at  6OO,  of 
which  about  three-iburths  has  been  surveyed,  the  remainder  esti- 
mated.    Tcie  area  of  fields  infested  in  the  state,  part  of  which 
are  under  crop  rotation  is  4»395  '^'i^'^  ^n  actual  infestation  area 
in  the  state  at  approximately  1,100  acres.  (Gerald  Thorne). 

C^olorado:     Pound  in  the  Arkansas  Valley,  Pueblo,  and  Rocky  Ford.  In 
the  Pueblo  district  20-j  of  the  fields  are  infested.     Tiiere  are 
scattering  fields  in  other  districts.     The  disease  is  knovm  in 
470  acres,  reducing  the  yield  on  an  average  3>320  tons.  (Charles 
Price) . 
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California;    Infested  areas  are  on  the  increase.    About  7%  loss  can  be 
estimated  for  the  state,  ranging  per  field  from  a  trace  to  20%, 
(Mi lb rath). 

The  following  German  summary  of  control  measures  may  be  cited:  r/liiller, 
H-  C.  and  E-  Uolz^     Versuche  zur  Ermittlung  des  Wirkungswertes  verschiedener 
Stoffe  zur  Bekampfung  der  Riibennematoden  in  Schlaramerdam-  Blatt.  Zucker- 
riibenb.  28:  96-IO2,  I44-I49.    May,  July  I92I.    no.  9/1O,  13/l4' 

Nematode  -  lylenchus  penetrans  Cobb  was  found  in  a  small  area  near 
Ogden,  Utah;     damage  slight-  (Gerald  Thorne). 


TOBACCO 


V/ildfire  caused  by  Bacterium  tabacum  V/olf  and  Foster 

'Vildfire  was  reported  by  Lutman  as  serious  in  the  Connecticut  Valley, 
Vermont.     It  was  more  prevalent  than  formerly  in  Massachusetts  where  it  did 
slight  damage,  being  spread  rapidly  by  hard  rains.  (C  Mr  Slagg).    In  Con- 
necticut the  disease  was  also  more  prevalent  and  may  cause  serious  loss  due 
to  depreciation  of  market  values.     The  disease  was  found  in  Hartford  and 
Toland  Counties,  first  appearing  in  May,     (See  notes  by  Clinton,  Plant  Dis- 
ease Bulletin  5:  19,  July  1,  1921}.    In  Pennsylvania,  according  to  Thurston 
and  Orton,  the  disease  was  serious,  causing  a  loss  of  ICfc,  being  first  found 
in  Lancaster  County,  May  28,  I92I.  (For  data  as  to  distribution  in  Pennsyl- 
vania, see  Plant  Disease  Survey  Bulletin  5:  37,  and  5:  88,  1921).     It  was 
reported  by  J.  E.  Mcf/Jurtrey  as  doing  considerable  damage  in  Maryland  (Prince 
Georges  and  Calvert  Counties);     by  Fromrne  as  doing  slight  damage  in  Virginia 
(.57=).    Valleau  reports  the  disease  as  not  serious  in  Kentucky  (See  Plant 
Disease  Bulletin  5:  I9,  1921).    Sherbakoff  in  Tennessee  reports  that  tobacco 
was  affected  with  v/ildfire,  but  less  than  during  the  preceding  season.  "V/e 
are  now  recommending  seed  treatment  with  formaldehyde  1  to  16  for  I5  minutes 
with  subsequent  washing,  without  which  the  treatment  with  us  is  not  safe," 
Other  states  reported  as  follov/s:  liiorth  Carolina,  slight;  South  Carolina, 
important  locally;     Ohio,  definite  report  of  occurrence  made  by  Clayton; 
V/isconsin,  no  wildfire  occurs  in  commercial  fields.  (Ji^mes  Johnson). 

Union  of  South  Africa:     The  following  report  appears  in  the  Journal  of 
the  Department  of  Agriculture  of  South  Africa  2-.  31O,  April  I921.     "The  bac- 
terial disease  of  tobacco  previously  recorded    is  spreading  rapidly. 

So  far  as  investigation  has  gone,  it  bears  a  very  strong  resemblance  to  the 
wildfire  of  tobacco  reported  from  the  United  States." 

Studies  by  Slagg  (Slagg,  C.  M.  Preliminary  report  on  a  study  of  the 
wildfire  disease  of  tobacco.  (Abstract)  Phytopath.  12:  5I-52.  Jan.  1^22) 
indicate  that  there  is  some  variation  among  the  organism.s  responsible  for  this 
cond ition. 


Angular  spot  caused  by  Bacterium  angulatum  Promme  and  Jiurray 

This  disease  was  known  previously  from  Virginia,  Kentucky,  and  Tennessee, 
and  its  presence  was  suspected  in  Ohio.     In  I92I  it  was  reported  as  not  being 
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seen  in  Massachusetts,  Connecticut,  and  Pennsylvania^  and  undistinguished  in 
J.'.aryland.    Positive  reports  from  I>orth  Carolina  and  Indiana  where  it  was  re- 
ported as  being  serious  locally  extend  the  range  for  the  United  States.  The 
following  statement  by  H.  '7.  Taylor  of  the  Board  of  Agriculture  of  Rhodesia, 
South  Africa  is  of  interest; 

"V/ildfire  end  angular  spot  occur  in  Rhodesia  and  were  no  doubt 
introduced  fron  the  use  of  tobacco  seed  ir.ported  from  the  United  States- 
The  angular  spot  has  been  very  prevalent  during  the  past  two  seasons 
and  has  caused  severe  loss  to  many  tobacco  growers.     The  Departmsit  of 
Agriculture  is  prepared  this  year  to  treat  tobacco  seed  free  for 
farmers  in  southern  Rhodesia." 

Kentucky ;     ''Widespread,  but  not  causing  so  serious  a  loss  as  in  1920, 
on  account  of  the  dry  season.     In  a  few  places  there  has  been 
considerable  infection  following  heavy  rains  with  wind.  (Valleau). 

Virginia :     Loss,  slight  to  moderate  this  year,  reducing  the  yield  of 
the  state  Infection  was  general,  but  held  in  check  by  dry 

weather.     Seed  treatment  coupled  with  proper  plant  bed  sanitation 
gave  excellent  results.  (Fromme).     (See  Fromme,  P.  D»  and  S.  a. 
V/ingard.     Treatment  of  tobacco  and  suggested  program  for  control 
of  wildfire  and  angular  spot.  (Abstract)  Phytopath,  11:  43-49- 
1920), 


Root  rot  caused  by  Thielavia  basicola  (B.  £c  Br.)  Zopf. 

This  root  rot  was  generally  reported  as  prevalent  in  tobacco  se-ctior.s, 
but  all  collaborators  agree  that  the  disease  -was  much  less  severe  than  in  192O. 
The  following  estimates  of  loss  were  reported:    Massachusetts  3%,  Connecticut 
57c,  Pennsylvania         and  V/isconsin  1%, 

Varieties  vary  in  resistance 

Cuban  (shade)  is  more  resistant  in  Massachusetts  than  Havana  (air  grown' 
seed,  according  to  Slagg.    Clinton  reported  that  Round  Tip  is  rather  exempt  in 
Connecticut.     Ths  Connecticut  varieties  stand  as  follo'.vs  in  resistance:  first, 
Connecticut  Round  Tip;     second.  Shade  Cuban;     third,  Broadleaf;     and  fourth, 
Havana.     Tests  of  five  resistant  strains  are  being  carried  on  in  Kentucky- 
Selby  reports  marked  resistance  of  the  new  [.ontgomery  Seedling  variety  in  Ohio 
where  one  or  two  Spanish  sorts  were  also  resistant,  while  a  test  of  the  root 
rot  resistant  strain  received  from  ■.'isconcin  showed  serious  infection.  James 
Johnson  states  that  in  Wisconsin  marked  differences  in  resistance  of  strains 
are  evident  and  that  resistant  strains  are  being  used  commercially  on  about 
3,000  acres  in  that  state. 


Mosaic  (cause  unknown) 

Mosaic  v/as  reported  from  Massachusetts,  Connecticut,  Pennsylvania,  Mary- 
land, Virginia,  Kenturky,  Worth  Carolina,  South  Carolina,  Ohio,  V/isconsin, 
and  Hawaii.    Ho  state  reported  more  than  2%  damage.    For  comments  by  collabora- 
tors, see  Plant  Disease  Bulletin  5:  IOG-IO7.  I921. 
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Experiinental  v/ork  by  Johnson  (Johnson,  James.    Experimental  evidence 
relating  to  the  nature  of  the  mosaic  virus.     (Abstract)  Phytopath.  12: 
Jan.  1922)    has  shown  that  the  optimum  temperature  for  mosaic  disease  of 
tobncco  lies  close  to  28-30*'C.  'vvith  a  maximum  of  approximately  57°^' 


Downy  mildev/  caused  by  Peronospora  hyoscyami  de  Bary 

In  1921  downy  mildew  (also  called  "blue  mold")  of  tobacco  appeared  in 
the  United  States  for  the  first  time.    According  to  Smith  and  McKenny-L  ^j^^g 
Federal  Department  of  Agriculture,  it  v/as  first  observed  about  March  21  in 
seed  beds  in  Gadsden  County,  Florida,  and  during  the  rest  of  March  and  the 
first  part  of  April  it  spread  rapidly  throughout  Gadsden  County  and  the  ad- 
joining Decatur  County,  Georgia.     It  aroused  great  apprehension  among  the 
growers,  v/ho  believed  they  were  threatened  with  the  complete  loss  of  their 
crop;  but  the  hot  dry  weather  which  prevailed  after  the  middle  of  April  and 
during  May,  checked  its  progress  so  that  the  total  loss  in  the  affected  dis- 
trict probably  did  not  exceed  5%.^ 

According  to  0.  ?.  Burger,  the  disease  was  confined  to  the  sand  leaves 
and  v/as  favored  by  the  cool  weather  of  April,  but  later  checked  by  warm  dry 
weather. 

The  following  publications  have  appeared  recently  on  this  disease: 

1.  Smith,  3.  p.  and  R.  E.  B.  LfcKenney.     A  dangerous  tobacco  disease 

appears  in  the  United  States.    U.  S.  Dept.  Agr.  Cir.  I74.  April 
1921. 

2.  Tlie  present  status  of  the 

tobacco  blue  mold  (Peronospora)  disease  in  the  Georgia-Florida 
district.  U.  S.  Dept.  Agr.  Cir.  18I:  3-4.  I92I, 

Burger,  0.  P»  and  H.  C»  Parkham.    Peronospora  disease  of  tobacco. 
Florida  State  Plant  5d-  Quart.  Bui.  5:  163-I67.  July  I92I. 

Palm,  B.  T.     The  false  mildew  of  tobacco  introduced  into  the  United 

States  from  the  Dutch  East  Indies.    Phytopath  11:  43O-432.  I92I. 

Smith,  E.  F.  and  R.  E.  B.  McKenney.     Suggestions  to  growers  for  treat- 
ment of  tobacco  blue  mold  disease  in  the  Georgia-Florida  district. 
U.  S.  Dept.  Agr.  Cir.  VjG:  2-4-  I92I. 


Wilt  caused  by  Bacterium  solanacearum  EF3. 

Virginia :     More  prevalent  than  in  I92O,  being  reported  from  Patrick,  Pittsyl- 
vania, Charlotte,  and  Mecklenburg  Counties,  reducing  the  yield  for  the 
state  .5%.     Its  unusual  prevalence  probably  associated  with  hot,  dry 
season.  (Promme). 

North  Carolina;     Most  destructive  of  the  tobacco  diseases,  land  often  being 
abandoned  because  of  its  infestation  with  the  wilt  organism.  Common 
this  year  on  land  gro'wi  to  tobacco  for  years,  especially  in  Granville, 
Vance,  Durham,  and  Wake  Counties.  (Poster). 
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Other  diseases 

Leaf  spot  caused  by  Cercospora  sp.  was  reported  by  H.  Atherton  Lee  as 
doing  slight  injury  in  the  Philippines.     There  are  localities  in  the  northern 
province  of  Ixxzon  v/here  leaves  affected  with  Cercospora  bring  a  higher  price 
than  normal  leaves.     This  is  due  to  a  confusion  of  these  leaf  spots  v.-ith  v/hat 
is  known  as  "batec".     Tliis  batec  seems  to  be  due  to  some  sunburn  injury  or 
possibly  some  varietal  characteristics.     Such  batec  leaves  are  said  to  have  a 
better  flavor. 

Kunkel  reports  that  a  leaf  spot,  probably  caused  by  Cercospora  was 
found  at  South  Koua,  Hawaii. 

Dampin^^of f  caused  by  various  fungi.    Damping-off  by  Rhizoctonia  and 
Sclerotinia  libertiana  v/ere  reported  from  Connecticut.    Pythium  debar yanum 
caused  damping-off  in  Pennsylvania  and  Connecticut,     v/'isconsin  reports  damping- 
off  as  widespread  but  of  slight  importance. 

Wilt  caused  by  Fusarium  pxysporur.  nicotianae  Johnson.    Found  first  near 
Benedict,  Charles  County,  Maryland  in  l^lo  and  in  I917  on  other  farms,  while 
in  1919  it  was  received  from  Ov/ensville,  Ohio  on  mature  plants  of  V.'hite 
Burley.     It  is  believed  that  Pusarium  wilt  is  not  a  serious  disease,  and  will 
probably  never  become  of  great  economic  importance;     if,  however,  it  becomes 
more  generally  introduced  into  the  '"hite  Burley  districts  it  may  become  a 
serious  parasite.     (Johnson,  James.    Fusarium  wilt  of  tobacco.  Jour.  Agr.  Res. 
20:  527^535 •  1921). 

Streak.     A  disease  resembling  streak  of  potato  was  noted  by  Kunkel  at 
South  Koua,  Hawaii. 

Hollow  stalk  (bacterial)  was  reported  from  Ivlass.nchusetts  and  Cnnnecti- 
eut  as  of  minor  importance. 

"Black jrot" .    Some  black  rot  occurred  during  the  fermentation  of  the- 
1920  crop,  one  warehouse  reporting  a  verv  considerable  loss  runnin^  into 
several  thousand  dollars,     (j.  Johnson)." 

rusarium  leaf  spot  was  reported  as  producing  inconspicuous  injury  on 
weak  plants  in  the  seedbed  and  occasionally  found  on  shade  leaves  in  the 
field.  (Clinton). 

^""'^'"v  to  tobacco  from  fertilizer  was  reported  from  Connecticut  and 
Worth  Carolina.  " 

gr^uth  spotting  was  reported  from  Connecticut  and  Ohio. 

>/hite  speck  was  important  on  the  Droadleaf  variety  in  Connecticut. 

Potash  hunger,  showing  itself  by  the  production  of  yellow  spois  cn 
the  leaves  and  by  dwarfing,  was  reported  from  Virginia. 

"Rust"  was  reported  as  doing  slight  damage  from  practically  all  the 
tooacco  sections.     Tliis  is  the  general  term,  having  no  specific  meaning,  but 
in  1921  the  most  prevalent  type  was  the  dying  after  severe  mosaic  attacks. 
This  was  reported  from  V/isconsin  and  Connecticut. 

Uon-parasitic  spots  of  different  types  were  reported  from  Massachusetts, 
Connecticut,  and  Wisconsin.     A  discussion  of  this  type  of  breakdown  was  given 
by  Johnson  at  the  Toronto  meeting.  (Johnson,  James.    Non-parasitic  leaf  spots 
of  tobacco.  (Abstract)  Phytopath,  12:  52.  Jan.  1922). 
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ARTICHOKE 

Southern  bli.'^ht  of  Jerusalem  artichokes,  Sclerqtium  rolfsii  Sacc  -  - 
South  Carolina,  unimportant. 

V/ilt,  Sclerotinia  spp.  -  Vfashington. 


ASPARAGUS 

Rust  caused  by  Puccinia  asparagi  EC.  v/as  reported  from  Vermont,  Nev/ 
York,  Pennsylvania,  Texas,  lov/a,  North  Dakota,  Colorado,  and  V/ashington  as 
present  and  doing  slight  damage,  and  from  Michigan  and  Minnesota  as  more  preva- 
lent than  during  the  previous  years.     The  result  of  a  questionnaire  concern- 
ing the  prevalence  of  rust  and  the  use  of  resistant  varieties  has  been  summar- 
ized in  the  Plant  Disease  Bulletin  5:  120-121,  which  should  be  consulted  by 
those  interested. 

It  is  evident  from  the  tone  of  the  replies  to  the  questionnaire  that 
in  the  majority  of  the  localities  the  asparagus  rust  situation  is  of  minor  im- 
portance and  that  in  those  areas  where  the  culture  is  intensive  the  use  of  re- 
sistant or  semi-resistant  varieties  is  giving  good  satisfaction.     It  is  extreme- 
ly important  that  further  attention  be  given  this  crop  and  that  observations 
on  the  various  strains,  especially  the  V/ashington  varieties,  should  be  con- 
tinued.    The  seed  of  these  varieties  was  originally  distributed  by  the  Office 
of  Cotton,  Truck,  and  Forage  Crop  Disease  Investigations  to  experiment  stations, 
seedsmen,  and  individuals  in  the  various  states,  and  sources  of  seed  and  roots 
should  be  located  in  order  that  the  promising  advance  made  by  the  development 
of  these  varieties  be  not  lost. 

Root  rot  caused  by  Fusarium  spp«    Dying  out  of  roots  over  circular 
areas,  a  disease  in  which  the  plants  v.'ere  stunted,  became  brov/n,  and  finally 
died,  was  reported  by  Cook  at  the  Toronto  meeting..     (Cook,  liel  T.    A  new  dis- 
ease of  asparagus.  (Abstract)  Phytopath.  12:  49.  15)22)  as  a  "new"  disease.  Ke 
stated,  hov/ever,  that  since  his  observation  v/as  made  it  has  cor,:e  to  his  atten- 
tion that  Malstead  had  previously  described  this  disease-     In  the  questionnaire 
rn  asparagus  rust  several  collaborators  (Massachusetts,  IJew  York,  Illinois)  in- 
cluded a  report  that  a  root  and  crov/n  rot  due  to  Fusarium  had  been  noticed  and 
was  causing  greater  loss  than  rust.     The  disease  is  evidently  widespread  and 
of  considerable  importance,     \7hat  may  be  the  same  type  of  trouble  in  California 
is  referred  to  by  I-iilbrath;     "At  Sacramento  I  found  considerable   'rusty'  lesions 
on  asparagus  shoots,  som.etimes  attributed  to  Fusarium  sp." 

Rhizoctonia  rot  following  frost  injury  v/as  reported  from  Michigan. 

BEET  (Garden) 

Scab  caused  by  Actinomyces  scabies  (ThaxJ  Gusso'J  v/as  unimportant  in 
Nev;  York,  Kev/  Jersey,  Ohio,  and  Idaho. 

Leaf  spot  caused  by  Cercospora  beticola  Sacc  was  of  slight  importance 
in  i!ew  Jersey,  Ohio,  Minnesota,  and  North  Dakota;     in  Texas,  -'ery  prevalent, 
5%  loss;     in  Indiana  very  serious  factor  in  market  gardens,  causing  a  loss  of 
1%;     and  in  Illinois  the  most  important  beet  disease. 
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Root  knot  caused  by  Heterodera  radicicola  (Greef)  IvJlill-  caused  ifb  loss 
in  Texas. 

Danipin/^-off  caused  by  PytUium  debaryanum  Hesse  caused  slight  injury 
in  seedbeds  at  .Vestville,  Connecticut* 

CARROT 

V/atery  soft  rot  caused  by  Sclerotinia  libertiana  Fckl.  was  reported  by 
food-products  inspectors  of  the  Bureau  of  Markets  and  Crop  Estimates  as  oc- 
curring in  carloads  of  carrots  originating  in  Louisiana,  Mississippi,  New  York, 
South    Carolina,  and  Texas. 

Rhizopus  rot  caused  by  Rhizopus  sp.  was  reported  by  market  inspectors 
as  causing  sli^^ht  decay  in  carloads  of  carrots  fro.11  Indiana,  New  York,  South 
Carolina,  and  Texas. 

Leaf  spot  caused  by  Cercospora  apii  carotae  Pass.- was  reported  from 
Pennsylvania,  and  from  Indiana  as  v/orse  than  last  year  in  market  gardens, 
being  very  destructive  to  foliage,  especially  under  ovorhead  irrigation.  It 
was  first  reported  July  12  from  Marion  County.     (See  also  Murata,  Jutaro. 
Leaf  blight  of  carrot  and  its  control.  I.  Jour.  Plant  Prot.  8:  185-I88.  April 
1921  (Japanese),  and  Leaf  blight  of  carrot  and  its  control.  II.  Jour.  Plant  • 
Prot.  8:  233-236.  I.'iay  I921). 

Decay  caused  by  Alternaria  sp.  (See  Meier,  Ired,    Chas.  Drechsler,  and 
Emery  Eddy.     Storage  rot  of  carrots  caused  by  a  new  species  of  Alternaria. 
(Abstract)  Phytopath.  12:  49.  15)22). 

Root  knot  caused  by  Heterodera  radicicola  (Greef)  lUll'  v/as  reported 
from  Ohio  and  ./ashing ton. 

Rhizoctonia  rot  caused  by  Rhizoctonia  crocorum  X-  '/estern  V/ashingtcn  : 
The  violet  Rhizoctonia  is  also  found  commonly  on  the  common  carrot  in  affected 
districts  where  it  also  is  c  orrr.on  on  potatoes.  (Frank). 

CASTOR  BEAIn! 

Bacterial  wilt  caused  by  Bacterium  solanacearum  E1''S,  according  to  Smith 
and  Godfrey,  was  found  on  castor  beans  at  several  points  in  Florida,  one 
place  in  Georgia,  end  one  in  Alabama;     and  from  reports  of  farmers  it  very 
likely  occurs  in  iJorth  and  South  Carolina  and  Mississippi  also.     The  disease 
v/as  not  found  on  the  east  coast  of  Florida,  although  thorough  seai-ch  was  made- 
The  soil  on  the  east  coast  contains  an  abundance  of  lime.    Newer  land  is  more 
likely  to  show  the  wilt  than  land  that  has  been  under  cultivation  longer. 
Losses  up  to  10%,  exceptionally  over  10^^,  occur.     The  highest  loss  observed 
v/as  30f:  in  a  field  in  Georgia.     (Smith,  Erwin  F.  and  G.  H.  Godfrey.  Pncterinl 
wilt  of  castor  bean  (Ricimus  communis  L. ) .  Jour.  Agr.  Res.  21:  25'?-2ol-  May 
iG,  1921). 

Texas  root  rot  caused  by  Ozoniur.  omnivorum  Shear  was  very  prevalent  in 
Texas,  causing  a  reduction  in  yield  of  2^%. 

Yellows  caused  by  lusarium  sp. 

This  disease  is  to  the  celery  crop  what  cabbage  yellows  is  to  cabbage. 
It  was  first  studied  in  Michigan,  but  evidently  very  widespread  in  the  north- 
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eastern  celery  grov;ing  districts,  being  reported  by  Goons  and  Nelson-l-  as  known 
from  Wew  Jersey,  Indiana,  Massachusetts,  and  Connecticut.    Reports  to  the 
Plant  Disease  Survey  for  the  1^21  season  show  the  disease  to  be  present  in 
Indiana,  Michigan,  i/iinnesota,  and  Colorado  (specimens  from  each  locality  ex- 
amined by  Kelson  and  Coons).     The  report  from  Indiana  states  that  the  disease 
was  less  serious  than  in  the  previous  year  but  was  a  limiting  factor  with  the 
Golden  Self-blanching  variety.    Gardner  reports  that  growers  at  Goshen,  Ind- 
iana have  substituted  Easy  Blanching  and  that  no  yellows  could  be  found  Sept- 
ember 22,  although  in  that  same  district  lOO^o  soil  infestation  has  been  present 
Since  1914*  fiichigan  report  states  that  there  was  a  complete  loss  of 

Golden  Self-blanching,  and  even  of  Easy  Blanching,  in  some  soils  due  to  the 
very  high  soil  temperature.     "This  is  a  soil  sickness  and  rapidly  becomes  a 
100^0  infestation.     Loss  is  lessened  by  use  of  the  green  variety  'Easy  Blanch- 
ing'.   Annual  loss  from  failure  of  Golden  Self-blanching  and  from  the  use  of 
a  variety  of  less  market  value  can  conservatively  be  placed  at  $2,000,000." 
(Coons  and  Kelson).    Minnesota  reports  the  first  occurrence  of  this  disease 
in  Ramsey  County  where  it  caused  a  severe  stunting  of  a  large  percentage  of 
plants.     Learn  of  Colorado  reports  an  unknown  yellowing  of  plants  as  quite 
common  about  Denver,  which  in  view  of  specimens  received  from  the  same  lo- 
cality and  diagnosed  by  Coons  may  fairly  safely  be  attributed  to  Pusarium. 

Report  of  progress  in  developing  yellov/s-resistan  t  seed  of  Golden  Self- 
blanching  celery  is  made  by  Coons  and  Nelson^.     A  report  of  the  Minnesota 
occurrence  of  the  disease  is  made  by  R.  C.  Rose3.     (See  also  Plant  Disease 
Bulletin  5:  I48-I5I.  1^21). 
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late  bli,ght  caused  by  Septoria  apii  (3r.  &  Cav.)  Chester 

Celery  late  blight  was  reported  from  Rhode  Island,  Connecticut,  New 
York,  New  Jersey,  Pennsylvania,  Delaware,  Ohio,  Michigan,  North  Dakota,  V/ash- 
ington,  and  California.     In  general,   in  those  states  raising  early  crop  celery, 
blight  was  severe  where  July  and  August  rains  were  frequent.    New  Jersey  re- 
ports the  disease  as  abundant  and  causing  heavy  loss.     Delaware  reports  a  re- 
duction in  yield  of  5%.     Tiie  greatest  loss  was  reported  from  Michigan  where 
a  loss  of  25  to  50^0  of  the  late  crop  v/as  brought  about  by  the  heavy  and  well 
distributed  September  rainfall.     The  report  from  California  stated  that  in 
the  1320-21  cr'op  in  the  El  Monte  district  there  was  a  loss  of  15%  and  in  the 
V/atsonville  district  one  of  20%.     Milbrath  comments  further  that  the  disease 
was  unusually  severe  in  these  sections  due  to  cessation  of  spraying  on  account 
of  market  conditions.     In  the  San  Diego  district  there  was  considerable  infec- 
tion which  was  kept  under  control  by  continuous  spraying.    Cook  of  New  Jersey 
states  that  sprrying  with  Bordeaux  mixture  5-G-5O  was  effective.  Thurston 
and  Orton  report  good  control  in  Luzerne  County,  Pennsylvania  by  spraying. 
Adains  of  Delaware  states  that  Bordeaux  dust  and  liquid  Bordeaux  have  proved 
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equally  successful  in  the  control  of  late  blight  in  denonstra tion  work. 
Coons  reports  spraying  at  Portage  and  at  liuskegon,  I.iichigan,  using  Bordeaux 
mixture,  entirely  successful. 

The  follov/ing  special  reports  on  the  results  of  spraying  and  dusting 
for  the  control  of  this  disease  are  of  interest: 


Now  York;    Celery  blights  were  less  destructive  than  usual,  because 

of  extremely  dry  weather.  .The  following  are  some  of  the  results 
of  the  control  of  blight  through  spraying  and  dusting. 

The  average  of  a  total  of  six  expcrinents  over  a  period  of 
three. years  showed  after  five  applications  of  5-5~50  Bordeaux 
mixture  that  the  average  check  has  IO79  ^ligi^t  spots  per.  plant 
ranging  from  a  minimum  in  any  experiment  of  5^7  spots  per  plant 
to  a  maximum  of  1733*    Sprayed  plants  showed  G3  blight  spots 
per  plant  on  the  average  and  the  minimum  was  35»  ^■'hile  the 
maximum  number  of  spots  v/as  126. 

Pov.'er  spray  and  dust  plots  this  season  shov/ed  the  following 
differences:     Six  applications  of  5-5-50  Bordeaux  gave  a  reduc- 
tion in  blight  of  ^ifi,  while  the  six  applications  of  equivalent 
amounts  of  15-85  copper  lime  dust  (containing  15%  monohydrous 
copper  sulphate  and  85%  lime)  gave  a  reduction  of  95/^  '^''^^ 
development  of  blight.     The  spray  gave  an  increase  of  4^  two- 
thirds  size  crates  per  acre,  while  the  dust  applications  gave  an 
increase  of  70  of  these  crates  per  acre.  (H.  V/.  Dye,  January  20, 
1922.     See  also  Dye,  H.  V/.  and  a.  G.  JJewhall,  1.  c.  under  bacter- 
ial leaf  spot) . 

Ontario:     V('e  have  been  using  for  the  past  two  years  a  dust  made  up  of 
2C^c  Bordeaux,  20fo  sulphur,  ^Ofc  lime,  and  ^Oy'c  tobacco  dust.  V.'e 
use  the  combination  of  sulphur  and  Bordeaux  for  two  reasons; 
one  that  it  seems  as  if  the  sulphur  made  the  Bordeaux  stick 
better  and  also  seemed  to  aid  in  controlling  the  late  blight. 

The  tobacco  dust  was  added  to  get  control  of  the  tarnished 
plant  bug  which  has  caused  us  a  great  deal  of  loss  through  the 
disease  locally  called  celery  heart  rot;     this  disease  is  second- 
ary.    We  found  during  the    past  two  years  taat  the  tobacoo  dust 
was  much  more  satisfactory  in  warding  off  this  insect  than  the 
"B'lack  Leaf    4O"  because  it  holds  its  odor  much  longer.     Zt  is 
necessary  to  dust  each  week;  v/here  this  is  carried  on  thoroughly 
we  found  we  had  no  difficulty  in  controlling  both  the  disease  and 
the  tarnished  plant  bug.     (A.  H.  Maclennan,  Vegetable  Specialist, 
Department  of  Agriculture,  Ontario). 

Recent  literature 

Laibach,  Friedrich.     Untersuchungen  uber  einige  Septori^-arten  '^i^i 
ihre  Fahigkeit  zur  Bildung  hbherer  Fruchtf orm.en  III  und  Ti  ♦ 
Zeitschr.  Pflanzenkr.  3I:  1GI-I94.  ^921. 

Early  blight  caused  by  Cercospora  apii  Fries 

Early  blight  of  celery  was  reported  from  Vermont,  Rhode  island,  Con- 
necticut, New  York,  Pennsylvania,  South  Carolina,  Ohio,  Morth  Dakota,  Colorado 
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and  California  as  being  either  unimportant  or  of  about  the  seme  prevalence 
as  last  year,  v/hile  in  Nev/  Jersey,  Delav/are,  i-/est  Virginia,  Florida,  and 
Indiana  it  v/as  said  to  be  abundant  and  causing  heavy  losses.     In  Indiana, 
according  to  Gardner,  it  was  probably  the  worst  disease  of  the  crop. 

Bacterial  leaf  spot  caused  by  Bacterium  apii  dagger 

This  disease,  first  mentioned  by  dagger  some  years  ago  in  a  short 
note,  wag  described  by  him  during  192I  as  due  to  a  nev/  bacterium.     The  dis- 
tribution, as  given  by  records  available  to  dagger,  v/as  Ilew  York  and  Michigan, 
but  doubtless  the  disease  is  present  throughout  the  northeastern  celery  grow- 
ing district.    It  is  reported  in  I92I  as  being  of  about  the  normal  preva- 
lence in  r>lev/  York,  reducing  the  yield  2  to  Nev/hall  reports  green  stem 
types  less  affected  than  Easy  Blanching.     The  disease  is  reported  as  doing 
perhaps  more  than  the  usual  amount  of  injury  in  Michigan.     Interesting  results 
in  the  matter  of  control  with  the  use  of  equivalent  amounts  of  ^-^-'^O  Bor- 
deaux mixture  and  I5-85  copper  lime  dust  v/ere  reported  by  Dye  and  Nev/hall  ; 
"Almost  complete  reduction  of  blight  development  was  obtained.     The  spray 
and  dust  appeared  to  be  equally  effective  in  controlling  these  blights,  and 
both  gave  similar  increases  in  yields  over  the  checks."     (See  also  the  special 
report  by  Dye  on  spraying  and  dusting  celery  under  late  blight). 

Literature  cited 

1.  Dye,  H.  V/.  and  A.  G.  Hev/hall.     Spraying  and  dusting  for  the 
bacterial  and  late  blights  of  celery  in  v/estern  New  York. 
(Abstracts)  Phytopath.  12:  48.  1922. 

2.  dagger,  Ivan  C.     Bacterial  leaf  spot  disease  of  celery.  Jour. 

Agr.  Res.  21:  iS^-lSS.  1^21 . 

Other  diseases 

Bacterial  soft  rot  caused  by  Bac  illus  carotovorus  Jones  -  New  Jersey 
(root  rot,  very  destructive,  especially  on  muck  soils.    Poole,  R.  F.  Celery 
disease  investigations.    Rep.  Dept.  Plant  Path.  I'ev.'  Jersey  Agr.  Col.  Exp. 
Sta.  1919-20.  603-G0S),  Pennsylvania,  and  Ohio. 

Black  heart,  cause  unknov;n,  caused  heavy  loss  at  Sanford,  Florida, 
(dagger,  March  9>  Kev/s  Letter,  Office  of  Cotton,  Truck,  and  Forage  Crop  Dis- 
ease Investigations,  May  J] . 

Watery  soft  rot  caused  by  Sclerotinia  libertiana  Fckl.  was  locally 
severe  in  New  York,  New  Jersey,  Florida,  and  California,  causing  field  and 
storage  rot  in  Nev/  York;  damping-off  in  greenhouse  seedbeds  in  New  Jersey; 
foot  rot  in  Florida  (dagger);    and  in  Los  Angeles,  Orange,  and  Santa  Cruz 
Counties,  California, reducing  the  yield  3%» 

Rhizoctonia  rot  -  Connecticut  (fruiting  at  base  of  stalks),  New  York 
(stalk  discoloration),  Ohio  (root  rot  and  general  decay  in  the  trenches). 

Damping-off  -  Connecticut  (Pythiura  debaryanura  Hesse),  California 
(Fusarium  sp. ;  about  5%  loss  in  the  El  Monte  district  -  Milbrath). 

Root  rot,  cause  unknown,  was  observed  in  Erie  County,  Nev/  York,  August 

ouspected  mosaic  was  reported  from  Indiana  on  Golden  Self-blanching. 
Root  knot  caused  by  Heterodera  radicjcola  (Greef )  Wull.  was  reported 
from  South  Carolina  and  Indiana. 
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Crinkle,  couso  unknovm,  was  of  slight  inportr.nce  in  Connecticut. 
Kollov/  St  en  v/ns  cor^Tnon  throughout  the  state  of  Cdiiornia,  causing 
stalks  to  coll::pse  :.nd.  decay  rapidly.  (Milbrath). 

Annua lism,  "Seeders",  v/as  very  prevalent  in  western  'Jashington. 


Fruit  rot  caused  by  phonopsis  vexans  (Sacc.  and  Syd.)  Karter  -  severe 
in  New  York         loss).  Hew  Jersey,  Maryland  (^fc  loss),  Virginia  (^C^^  loss 
at  Truck  Station,  Norfolk),  V/est  Virginia  (573  loss),  Tennessee  (cormon), 
Illinois  (most  serious  disease  of  eggplant),  and  ydchigan  (lOC^c  loss  in  sone 
fields,  but  negligible  because  of  no  market  for  eggplants).    One  report  was 
roceived  in  Ohio,  and  Iowa  reported  it  as  less  prevalent  than  last  year.  The 
high  losses  in  the  northern  states  doubtless  were  related  to  the  high  tempera- 
ture. ^ 

j'arket  inspectors  reported  fruit  rot  as  causing  an  average  of  22)b  loss 
in  ten  cars  of  Florida  eggplants  and  5%  in  one  car  from  Texas. 

A  leaf  spot  caused  by  Alternaria  sp.  v;as  general  but  slight  in  'Vest 
Virg  inia. 

iiosaic  -  (See  Melhus,  I.  E.     J.tosaic  studies,  (-^ibstract)  phytopath.  12: 
42.  Jan.  1922;. 

Bacterial  wilt  caused  by  Bacterium  solanacearum  lilrS  was  reported  from 
Pennsylvania  and  Virginia.    At  Frecland,  Pennsylvania  'Veiss  reported  it  as 
causing  lOC^:  infection  and  serious  injury  on  Chinese  white  eggplant.     In  Vir- 
g'iriia  it  first  appeared  July  25  at  Oceana  where  it  v7as  very  severe  in  a  horte 
garden. 

■Jilt  caused  by  Verticilliua  albo-atnim  Reinke  and  Berth,  was  reported 
by  Cook  as  being  abundant  in  New  Jersey. 

'."11 1  caused  by  Fusariura  sp.  (?)  was  reported  as  first  appearing  Sept- 
ember 8  in  V/cstchester  County,  New  York. 

Rhizoc tenia  sp.  was  reported  from  Freeland,  Pennsylvania  by  v/eiss. 

'7ilt  of  unknown  cause  (a  Sclerotium  isolated)  was  reported  by  Gardner 
as  being  the  worst  disease  of  the  crop  in  Indiana,  causing  premature  death 
of  the  plants. 

pamping~of f  caused  by  Pythium  debaryanum  Hesse  and  uhizoctonia^  sp- 
was  reported  by  Clinton  as  occurring  in  seedbeds  at  ^.i^'-'-'ooC,  Connecticut 
r>pril  11,  and  at  '.Vestville  .-.pril  I3. 

Stem  rot  and  bli,;ht  caused  by  Kectria  sp.  (See  Ishikawa,  Takitaro. 
Nosu  to  Sekkv/ai  Iwo  Jozai.     (Line  sulphur  and  eggplant).  Jour.  Plant  Prot. 
8;  177-185.  April  21). 

Rot  caused  by  Phytophthora  sp.  occurred  in  one  garden  in  Lafayette, ^ 
Indiana  in  September;    probably  spread  from  toi.:atoes  to  eggplant.  Artificial 
inoculation  successful.     (Kendrick).     (See  also  Haskell,  R.  J-  phytophthora 
infestans  on  eggplant  in  the  United  States.  Phytopath.  11:  504-505.  I92IJ . 

Nematode,  presumably  Heterodera  radicicola  (Greef)  Miill.  was  extremely 
severe  at  Freeland,  Pennsylvania,  according  to  "Veiss. 

Storm  injury »    Burger  reports  a  hard  wind  storm  (October  23-25) 
Florida  which  did  considerable  damage  to  the  crops  of  the  state,  and  caused 
almost  total  loss  to  eggplants  in  Manatee  County. 
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Damping- off  caused  by  Rhizoctonia  solani  Kiihn  v/as  slight  in  seedbeds 
at  Vfestx-ille,  Connecticut,  April  15. 

Root  rot  caused  by  pythium  debaryanum  Hesse  was  slight  in  greenhouses 
at  New  Ha^'en,  Connecticut,  June  17* 

GINSENG 

Root  rot  ceased  by  Phytophthora  cactorum  (Leb.  and  Cohn)  Schrot.  - 
Connecticut  (rot  of  the  roots  and  stem;  first  appeared  June  24  at  '.Yinsted; 
first  report  for  s'l^ate). 

A  root  rot,  cause  undetermined,  -  V/ashington. 

Blight  caused  by  Alternaria  panax  V/hetzel  -  Michigan. 

Moldy  seed  caused  by  Eotrytis  sp.  -  V/ashington. 

Reference:     Stockberger,  V/.  V/,    Ginseng  cult;.re.  U.  S.  Dept.  Agr. 
Farmers'  Bui.  I04.  April  I92I. 

LETTUCE 

Drop,  caused  by  Sclerotinia  libertiana  FcJcl.  or  S^,  minor  Jagger  was 
reported  as  common  in  many  states,  v;ith  occasional  reports  made  of  some  loss 
occurring  locally.     The  lollo'.ving  states  reported  the  disease:  Connecticut 
{at  Ellington,  October         New  York  (1  to  3%  loss),  New  Jersey  (comraon), 
Pennsylvania  (/O^-  loss  in  one  greenhouse,  lCft>  loos  in  one  field),  Maryland 
(trace).  North  Carolina  (less),  South  Carolina  (little  damage  in  fields  - 
Jagger),  Texas  (unimportant),  Ohio  (moderate  loss),  Minnesota  (serious  ivhere 
rotation  is  not  practiced,  but  less  in  1^21  because  of  heat  destroying  the 
crop  -  Leach),  California  (3%  loss,  found  in  Los  Angeles,  Santa  Cruz,  and 
Orange  Counties). 

Gray  mold  rot  caused  by  Botrytis  cinerea  Pers^  -  slight  damage  in  Con- 
necticut, Kev/  Yoiic,  Maryland,  Ohio,  Indicna,  and  Iowa. 

Downy  mildev/  caused  by  Bremia  lactucae  Regel  -  unimportant  in  Nev/  York, 
Texas,  V/ashington ;     locally  serious  in  Indiana  (greenhouse),  lov/a,  Kansas 
(caused  about  75%  loss  of  seedlings  in  propagating  houses  of  onu  grov/er);  very 
important  in  California  (reducing  yield  5%;  found  in  southern  California, 
except  Imperial  Valley). 

Recent  literature 

Ervvin,  A.  I.  Control  of  downy  mildew  of  lettuce.  Proc  Amor, 
Soc.  Hort.  Sci.  I7  (I920):  1GI-IG8,  I92I. 

  Controlling  dov/ny  mildc;  of  lettuce.  Iov;a  Agr. 

Exp.  Sta.  Bui.  19G:  307-328.  Illus.  Jan.  1^21. 
Link,  Geo.  K.  K.  Downy  mildew;  a  transit  disease  of  lettuce. 
(Abstract)  Phytopath*  12:  48-4.9.  Jan.  1922. 
Anthracnosc  cnused  by  Marssonia  panattoniana  (Borl.)  Magnus  -  Kansas 
(33%  loss  at  Hutchinson),  V/ashington  ('Tnitman  County) - 

Leaf  spot  caused  by  Septoria  lactucae  Pors.  -  Delaware. 
Mosaic ,  which  has  recently  been  described  by  Jagger  (Jagger,  I.  C. 
A  transmissible  mosaic  disease  of  lettuce.  Jour.  Agr.  Res.  20:  737-739*  1921), 
was  reported  by  Newhall  and  Dye  as  being  unusually  prevalent  in  New  York, 
where  it  caused  from  8  to  10%  loss  m  the  largest  lettuce  growing  sections-. 
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Jaggcr  (News  Kotes,  Office  of  Cotton,  Truck,  and  Forage  Crop  Disease  Investi- 
gations, May  7^  reported  mosaic  as  less  destructive  than  it  was  tv/o  years  ago 
in  the  Beaufort,  South  Carolina  lettuce  district.     Occasional  plants  were 
found  affected,  and  in  a  fev;  cases  2^^^  or  more  shov/ed  mosaic,  but  in  generr.l 
the  loss  v/as  'slij^ht.     Jagger  (l.  c,  Mar.  2)  also  reported  mosaic  as  an  im- 
portant factor  in  the  failure  of  lettuce  crops  at  Sanford,  Florida,  during 
January  and  February. 

Tipburn  ( non-pa ra s i tic ^  -  Uev/  York  (very  important,  reducing  the  yield 
15  to  1^0  and  affecting  the  first  crop  from  the  middle  of  June  to  th.«  middle 
of  July),  Texas  (prevalent;  2fo  loss),  Idaho  (considerable  loss  in  the  Lev/is- 
ton  district,  probably  due  to  the  hot  dry  -weather  conditions). 

Bacterial  soft  rot  (species  undetermined)  -  Many  collaborators  report 
soft  rots  of  lettuce  in'  00th  field  and  greenhouse,  causing  decay  of  heads. 
In  some  cases  this  is  a  bacterial  rot  follo-..'ing  tipburn  or  lesions  produced 
by  other  causes.     This  condition  v;as  reported  in  1921  from  South  Carolina 
(under  the  name  of  "blacJ;  heart"  -  Jagger,  1.  c,  :iry  7.    See  mosaic),  !'ichi- 
gan  (lOC^c  loss  in  some  fields),  ilinnesota  (injury  to  small  plants  following 
tipburn),  Colorado  (important  locally),  Arizona  (Casa  Grande  district  and 
Rillito  Valley;  on  Boston  Market  follov/ing  February  frosts,  some  fields  re- 
ported as  entirely  ruined). 

Black  heart  (cause  unknov/n),  -vhica  produced  an    internal  decay  of  the 
heads,  was  reported  from  the  Imperial  Valley,  California  as  bein^^  more  severe 
than  previously,  causing  6%  loss. 

"VThite  h_eart"  v/as  very  severe  this  year  in  liev;  York.     In  past  seasons 
this  disease  v/as  not  at  all  serious,  and  only  an  occasional  heart  affected 
v/ith  this  trouble  would  be  seen  as  one  passed  through  a  field.     This  year  8% 
occurred  throughout  the  season,  and  during  the  latter  part  fvom  25  to  G^/t  of 
the  heads  in  all  fields  \7ere  made  unmarketable.  (H.  V/.  Dye,  Jan.  28,  1^22) . 
Decay  due  to  Alternaria  sp.  -  King  County,  'Jashington. 
Rhizoctonia  rot  -  This  disease,  first  described  in  literature  under 
the  name  of  black  root,  and  also  called  bottoru  rot,  black  bottom,  rosette, 
and  stem  rot,  is  reported  in  I92I  from  Hew  York  as  attacking  tlie  late  crop 
and  reducing  the  yield  from  8  to  12%;  from  Pennsylvania  as  causing  2C^b  loss 
in  one  field,  being  worse  on  3ig  Boston  than  on  other  varieties;  and  in  the 
rosette  form  from  Ohio  and  Indiana, 

Dye,  H.  '.7.     The  bottom-rot  disease  of  v;estern  New  York  lettuce. 

(Abstract)  Phytopath.  12:  48.  Jan.  I522. 
Damping-off .  caused  by  Pythium  debaryanum  Hesse  -  occurred  in  Connecti- 
cut.   Clinton  also  reports  the  isolation  of  another  Pythium  -/ith  a  spiny  ' 
oc&onium,  v/hich  may  itself  be  injurious,  or  merely  folloving  P.  debaryanum. 

Pythium  root  rot  (species  not  determined)  -  ilichigan  (on  both  field 
and  greenhouse  lettuce;  5  to  IC^;  loss  caused  in  sane  greenhouses). 

Root  rot  caused  by  Fusarium  sp.  v;as  reported  as  the  limiting  factor  in 
the  production  of  high  grade  lettuce  in  Kentucky.     It  caused  a  reduction  in 
yield  for  the  state  of  GOyo.     The  plants  fail  to  head  properly  after  they  have 
made  a  good  start.    High  temperatures  favor  rapid  development  of  rot,  and  the 
disease  caused  greatest  injury  in  late  sprint^,  both  in  the  field  and  in  green- 
houses . 

Root  knot  caused  by  Heterodera  radicicola  (Greef )  i.rdll.  -  unimportant 
in  South  Carolina  and  Ohio. 

Dodder  (Cuscuta  sp. )  -  Missouri. 
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Rliizoc  tonia  sp.  -  v/ashington. 

OICRA 

Root  knot  caused  by  Heterodera  _rad.icicol3  (Greef )  Miill-  -  Texas,  2% 
reduction  in  yield. 

Root  rot  caused  by  Ozoniuin  omnivoruin  Shear  v/as  very  prevalent  in 
Texas,  causing  a  20fc  reduction  in  yield, 

\7ilt  caused  by  pusarium  vasinfectum  Atk.  -  1%  loss  in  Texas, 

Macrosporium  hybiscinum  raiim.  -  Clark  County,  Ohio,  September  23- 

PARSIIIP 

Leaf  spot  caused  by  Cercosporella  pastinacae  Karst-.  -  Indiana  (con- 
siderable importance  in  market  gardens,  causing  a  mottling  of  the  leaves; 
first  seen  September  7  in  Marion  County). 

Common  scab  caused  by  Actinomyces  scabies  (Thaxter)  Guss.     A  specimen 
v/as  sent  in  to  the  laboratory,'  at  Cornell  from  Madison  County,  New  York, 
March  24. 


PEA 


Root  rots  caused  by  various  organisms 

"A  survey  of  Montana,  Idaho,  and  Utah  indicates  that  there  are  in- 
cipient cases  of  pea  root-rot  in  nearly  all  the  important  districts  and  that 
under  present  conditions  it  v/ill  be  only  a  natter  of  time  before  this  type 

of  trouble  is  as  v;idespread  as  it  is  in  the  East   The  v;estern  climate 

■cannot  be  depended  upon  to  keep  plants  healthy.    Growers  should  therefore 
v/atch  carefully  for  the  appearance  of  pea  root-rots  and  practice  the  longest 
possible  rotation  to  prevent  its  development*     The  situation  is  not  one  to 
justify  undue  alarm,  but  these  findings  should  te  taken  seriously  if  the 
interests  of  the  pea  crop  in  later  years  are  to  be  safeguarded."   (U.  S-  Dept. 
Agr.  Weekly  Nev/s  Letter,  Nov.  9,  1^21 ). 

It  v/as  estimated  by  F.  R.  Jones  that  the  pea  crop  in  Morgan  Valley, 
Utah  was  reduced  lG>o  by  root  rot,  individual  fields  shov,-ing  losses  of  25  to 
30%,    Milbrath  reports  the  losses  from  this  cause  heavy  in  San  Diego,  Orange, 
and  Los  Angeles  Counties,  California,  where  high  temperatures  prevailed.  The 
reduction  in  yield  for  the  state  was  estimated  at  R-  Jones  also  re- 

ports root  rot  as  unusually  destructive  in  the  Baltimore  trucking  district 
of  Maryland,  due  to  unfavorable  weather- 

Root  rot  associated  with  Fusarium  sp.  -  Mew  York  (serious  in  Suffolk 
County),  l^ew  Jersey  (serious  in  southern  part  of  state),  Delav;are  (;very  im- 
portant), Maryland  (severe  on  infested  soils,  becoming  more  prevalent),  Wis- 
consin, and  Montana  (found  in  Gallatin,  Paradise,  and  Montana  Valleys  in  July) 

Root  rot  associated  with  a  Pythium  first  appeared  at  Highwood,  Connecti 
cut.  May  2G.     In  Delav/are  it  caused  severe  loss  in  fields  which  have  been 
cropped  for  a  number  of  years  to  peas.     It  was  the  limiting  factor  in  some 
fields  in  Wisconsin,  but  the  loss  was  difficult  to  estimate  because  of  very 
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hot,  dry  v/eather.     It  v/as  found  in  the  Gr.llatin  and  paradise  Valleys,  Montana, 
in  July,  occurring  generally  in  pea-grov/infe  sections,  especially  in  fields 
where  peas  have  been  grov/n  for  nany  years. 

Rhizoctonia  root  sot  v/as  reported  fron  '/isconsin  as  prevalent  in  the 
older  pea-^rov/ing  sections.     Early  and  canning  peas  were  affected  in  the 
vicinity  of  Greeley,  Colorado. 

Other  diseases 

Bacterial  blight  c^^used  by  Pseud omonas  pisi  Sackett  -  Delaware  (very 
important),  l.iaryland  (danaged  by  blight  on  Eastern  Shore  where  exposed  to 
early  freezes),  Indiana  (noted  .''ay  20  in  one  field  in  Marion  County),  Korth 
Dakota  (slight),  Ivlontana  (unimportant),  and  Colorado  (not  serious). 

oliAht  caused  by  Ascochyta  pisi  Lib.  -  severe  in  Delaware,  Maryland, 
ajid  California;    unimportant  in  Wew  York,  New  Jersey,  and  Wisconsin;  not 
seen  in  Virginia,  Ohio,  Montana,  and  Colorado. 

Downy  mildev/  caused  by  Peronospora  viciae  Eork.  -  of  minor  importance 
in  Delav/are,  Tennessee,  and  '.Visconsin. 

Pov/dery  mildev/  caused  by  Erysiphe  communis  ?r.  -  Nev;  York  (important 
in  one  I'ield  in  Allegany  County),  Colorado  (present  at  Fort  Collins  in  July), 
Idaho  (common  in  late  garden  peas),  ''ashini^ ton,  and  California  (very  severe 
in  Riverside  and  5an  Diego  Counties,  destroying  v/hole  fields  in  Riverside 
County,  and  causing  a  2%  reduction  in  yield  for  the  state). 

Septoria  bli/^ht  caused  by  Septoria  pisi  West,  v/as  reported  as  being 
unimportant  in  Kev/  Jersey,  '.Visconsin,  Monte na,  and  Colorado.    Adams  reports 
it  as  much  more  prevalent  than  last  year  in  Delaware,  especially  on  plants 
weakened  by  the  late  frosts  in  the  spring.    First  observed  May  21  at  George- 
tov,-n. 

.^nthracnose  caused  by  Colletotrichum  pisi  pat.  (See  Vaughan,  R.  S.  and 
Fred  R.  Jones.     Colletotrichum  pisi  Pat.  on  garden  peas.  (Abstract)  Phytopath. 
12;  1522.,  also  Hemmi,  Takewo.     Endo  no  tansobyo  (Anthracnose  of  pea).  Jour- 
Plant  Prot.  8:  229-233.  May  I921). 

Spot  caused  by  Mycosphaerella  pinodes  Berk,  and  31ox.  -  'Yisconsin. 

llosaic .     "Green  peas  v/ere  also  affected  by  mosaic  and  mottling  v/as  ob- 
served on  the  flowers  of  purple  varieties."     (Dickson,  3.  T.     Maladies  des 
plantes  en  1920-21.  Ann.  Rep.  Quebec  5oc-  Prot.  Pl&nts  I3  ( 1^20-21): 
1921). 

Dodder  (Cuscuta  sp.)  -  one  report  from  Missouri. 

Blasting  due  to  hot  \/eather  crused  almost  100/c  loss  in  Michigan. 


PEAlfJT 

Leaf  spot  caused  by  Cercospora  persona ta  B.  £:  C  wcs  reported  from  '.'est 
Virginia,  North  Carolina,  South  Carolina,  Florida,  Alabama,  and  Arkansas  as 
comparatively  unimportant,  althoUf^h  some  collaborators  report  the  disease  as 
general  and  causing  rather  serious  defoliation.     The  lollov/ing  publication  is 
v;orthy  of  record:    3al,  S.  i:.    Commentationes  mycologiae  8-10.  Jour.  Dept. 
Sci.  Uni.  Calcutta  3  (3ot.)  8  p.  pi.  192I. 

'>'ilt  or  blight  caused  by  Bacterium  solanaoearum  EFS  -  more  prevalent 
than  usual  in  North  Carolina. 

Rust  caused  by  Puccinia  arachidis  Lag.  had  already  been  found  in  Florida 
before  the  publication  by  J.  C.  Arthur  of  a  note  concerning  its  probable 
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seriousness  if  introduced  into  the  United  States  (T'vvo  destructive  rusts  ready 
to  invod-e  the  United  States.     Science  n.  s.  'jl:  246-247*  March  5»  I920).  It 
wns  dxscovex^ed  by  C.  D.  Sherbakof  f~  in"  a  field  on  the  farm  of  the  experiment 
station  at  Gainesville,  August  jQ,  I'^lQ,  and  v;as  apparently  of  no  importance. 
0.  F.  Burger  reported  the  collection  of  the  disease  in  November  1^20  at 
Torrey  Island,  Florida,  v/here  it  was  said  to  be  causing  ^O^o  loss  in  a  15  acre 
field,  but  not  to  occur  in  other  fields.     (See  PI.  Dis.  Bui.  5:  51-52,  88.1921). 

jil_2burn,  of  which  leaf-hoppers  were  the  suspected  cause,  v/as  reported 
from  South  Carolina. 

Qaonium  root  rot,  caused  by  Ozoniuri  ormivorum  Shear  -  was  prevalent 
on  black  lands  in  Texas,  causin^^  lOf  loss. 

Sclerotial  bli^.at  caused  by  Sclorotium  rolfsii  Sacc.  was  prevalent  on 
li,:,ht  sandy  soils  in  Texas  (loss  1%);  slioht  in  Alabama;  important  in  North 
Carolina  {.If:  loss). 

Chlorosis  due  to  excess  of  lime  in  the  soil  caused  .5%  loss  in  Texas. 

Mosaic,  cause  unknov/n,  -  vicinity  of  Chattanooga,  Tennessee  (affecting 
about  10%  of  the  plants  of  C-iant  King  and  a  few  plants  in  a  field  of  Ruby 
King  -  Sherbakoff.     See  also  potato),  i^ew  Jersey  (comm.on,in  some  cases  caus- 
ing heavy  loss),  Pennsylvania,  Indiana  (considerable  damage),  and  Califcsrnia 
(.5%  loss,  affecting  the  winter  crop  in  Orange  and  San  Diego  Counties  - 
Milbrath) . 

Anthracnose  caused  by  Colletotrichum  nigrum  E.  u  H.  -  1%  loss  in  V/est 
Vi  rginia . 

Le^'f  blight  caused  by  Cercospora  sp.  -  Palmetto,  Florida,  (dagger). 

Bacterial  spot  ( Bacterium    vesicatorium  Doidge).     Sherbakoff  reports 
the  "bacterial  v/arty  leaf  spot"  reported  from  Texas  by  Heald  and  V/olf  and  by 
himself  from    x'^lorida  as  causing  slight  damage  in  Tennessee  in  I92I.  Gardner 
reports  the  production  of  typical  lesions  on  pepper  'fith  pure  cultures  from 
tomato.     For  d.iscussion  of  probable  relationships  see  Gardner,  Max  W.  and 
James  3.  Kendrick.     Bacterial  spot  of  tomato.     Jour.  Agr.  Res.  21:  123-156' 
April  15,  1921.  (Cf.  also  Takimoto,  Seito.     Togarashi  no  saikinbyo  (A  bac- 
terial disease  of  red  pepper).  3yochu-gai  Zasshi  (Jour.  Plant  Prot.  8:  5IO- 
511.  1921). 

Gclerotium  blight,  ( Sc le ro t ium  xplf s i i  Sacc.)  was  locally  severe  in 
South  Carolina, 

Root  rot  and  v/ilt,  caused  by  Fusar ium  sp.     The  former  trouble  was  re- 
ported as  doing  1%  damage  at  Chattanooga,  Tennessee  (Sherbakoff);     and  wilt 
on  pimentos  was  reported  fi'om  Orange  County,  California,  doing  5%  damage. 
(Milbrath) . 

Macrosporium  fruit  rot  -  Arizona  {^0)c  da^rige  in  one  field). 

Damping-pf f  due  to  Rhizoctgnix.  sp. ,  Botrytis  sp. ,  ^-^nd  Sclerotinia 
libertiana  Fckl.  Wcis  serious  i;;  Connecticut. 

Rhizoctonia  rot  -  New  Jersey  (serious  in  a  few  cases),  Pennsylvania, 

Bacteri.'  l  wilt,  caused  by  Bacterium  sola nr ce-  rum  EPS  -  Pennsylvania 
(on  long  red  cayenne  pepper  at  Preeland  -  "'eiss),  Texas  (Kinney  County). 

Nematode  injury,  Meterodera  radicicola  (Greef)  Mull.,  v/as  common  on 
eggplant  and  peppers,  Freeland,  Pennsylvania,  (v/eiss). 

Leaf  fall,  cause  unknovm,  was  serious  in  some  cases  in  N'ew  Jersey. 

Sunscald  did  considerable  damage  in  Indiana. 
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Crov/ft  ant4  stalk  rot,  caused  oy  Phytophthora  sp.,  was  reported  from  Penn- 
sylvania 2s  first  appearing  /lUgust  I3  in  Philadelphia  County,  causing  20% 
da;nai,e  in  one  ^ield.    A  rot  similar  as  far  as  aspect  is  concerned  is  described  ^ 
by  Sherbakoff,  but  is  tentatively  attributed  by  hin  to  Phytophthora  terrestrif 
He  makes  the  lollo'.dng  stctenent  concerning  the  disease  in  Tennessee* 

"Phytophthora  rot,  closely  associated  in  place  and  etiology, 
in  the  field  with  buckeye  rot  of  tomatoes,  had  been  observed  in  a 
few  fields,  in  one  case  killin^^  about  'J^%  01  the  plants.     The  evi- 
dence at  hand  indicates  that  the  disease  is  very  corxion  in  the  state, 
especially  in  the  western  part.     I  believe  that  the  disease  is  the 
chief  factor  of  failure  of  rhubarb  culture  in  the  entire  southeast, 
undoubtedly  so  in  Florida  and  Tennessee."     (See  also  PI.  Dis.  3ul. 
5:  102.     Sept.  15,  1921). 

Aritaracnose  caused  by  C olio totrichuia  erurupene  Sacc.  -  very  severe  in 
Barbour  County,  .'est  Virginia  in  Septenber. 

Leaf  spot  caused  by  Phyllostic ta  sp.  -  Center  C;ounty,  Pennsylvania. 

Leaf  spot  caused  by  Ascociiyta  rh_e_i  Ell.-  &  Ev.  -  of  considerable  im- 
portance at  Indianapolis,  first  appearing  May  20  on  leaf  and  petiole. 


SAI3IFY 

V/hite  rust,  caused  by  Albu^jo  tra^^opo^ onis  Fers.  -  K'ew  York  (very  common), 
Kansas  (at  Sedt,wick). 

_Rust  caused  by  Puccinia  tragopogi  (pers.)  Cda.  -  Idaho. 

Poy/de  r  y  mi  Id  e\'i  v/as  found  in  Doniphan  County,  Kansas,  August  8. 

SPIIIaCH 

Downy  mildev/  caused  by  peronospora  ef fusa  Rabenh.  was  reported  as 
serious  in  Indiana  greenhouses  in  March;  as  very  prevalent  in  Texas,  causing 
15%  reduction  in  yield;  as  very  severe  in  Imperial,  Los  Angeles,  and  Sacra- 
mento -Counties,  Calif 01-nia,  causing  10C%  infection  in  the  Imperial  Valley 
and  a  15%  reduction  in  yield  for  the  state.    Milbrath  reports  as  follows  on 
May  4; 

"Durinf,  the  season  of  1920-21  there  were  about  80O  acres  of 
spinach  in  the  Imperial  Valley.    On  December  30»  about  ^0^:  of  the 
acreage  had  been  plowed  under  on  account  of  mildew,    I  found  the 
disease  in  all  fields  to  an  extent  of  ^^Ofc  severe  infection.  Owing 
to  the  disease  and  poor  market,  shipments  v/cre  few,  and  a  small  out- 
let was  found  through  a  cannery  in  San  Diego.     Today's  report  shows 
a  total  of  3^  cars  shipped  from  the  v;hole  state  during  the  season, 
in  contrast  with  2^5  cars  last  season.     Of  the  3^  oars  I  knov/  of, 
12  were  shipped  from  the  Valley,  where  3OO  were  expected." 

Anthracnose  caused  by  Colic to trichum  spinaciae  E.  &  H-  -  unimportant 
in  Texas. 
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Rust  caused  by  Uromyces  fabae  (Pers.)  DeEy,  -  v/as  reported  by  Fields 
as  present  in  Alameda  County,  California,  and  probably  in  San  Mateo  County 
also. 

Leaf  rust  caused  by  Puccmia  subnitens  Diet.  -  Cleraenceau,  Arizona. 

Mosaic  (cause  unknov/nj  -  unimportant  in  Indiana,  locally  important  in 
Illinois,  first  report  of  the  disease;     lOC^a  in  one  field  in  Minnesota; 
severe  in  California,  controlling  factor  in  the  El  Monte  district.  (See  also 
Sinith,  Loren  3.    Notes  on  spinach  breedings    Amer.  Hort.  3oc.  Proc.  I7: 
146-155,  and  Smith,   L.  B.    Breeding  mosaic  resistant  spinach  and  notes  on 
malnutrition.    Virginia  Ti^uck  Exp.  Sta.  Bui.  3l/32:  I37-IG0.  kp./je-  1^20 
(1921)). 

Crov/n  rot  caused  by  Phytophthora  sp.  -  Indiana  (destroyed  ^Of^  of  the 
plants  in  one  patch  at  Lafayette,  under  Skinner  irrigation;  first  noted  June 
21;  high  temperatures  probably  favored  the  fungus). 

Wilt  caused  by  Pusarium  sp»  -  Idaho  (of  no    great  importance,  found  in 
the  Lewiston  district). 

Dampin,q-off  caused  by  Pythium  debaryanum  Hesse  v/as  causing  slight  in- 
jury to  young  seedlings  in  the  field  at  Highv/ood,  Connecticut,  April  11. 

Root  knot  caused  by  Heterodera  radicicqla  (Groof )  Iviill.  -  j^lkhart 
County,  Indiana,  Septeniber  9. 

Malnutrition  (See  Smith,  L.  B.     1.  c  under  mosaic). 

Annual  ism  (running  to  seed)  -  western  l/ashington  (very  prevalent; 
probably  due  to  nutritional  and  climatic  conditions  -  Fraiik). 


SV/ISS  CHARD 

Leaf  spot  caused  by  Cercospora  beticola  Sacc.  -  unimportant  in  Vfest 
Virginia  J  Texas,  and  Colorado. 

Rust  caused  by  Uromyces  betae  (Pers.)  Lev.  -  South  San  Francisco  and 
Colma  districts,  California  (\7.  S.  Fields). 


